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glands of the skin have a practical as 

well as a theoretical interest. Prac- 
tically, they are important in the treatment 
of hyperidrosis and acne. The theoreti- 
cal importance they may have—a subject 
to which we shall confine ourselves—-will be 
taken up in detail in this paper. 

Our present knowledge of this subject is 
best presented by a repetition of the views 
of the following research workers in radia- 
tion biology. 

Regaud and Lacassagne' summarize 
their views on this subject as follows: ‘‘If 
the irradiation has been intensive and 
of an intensity sufficient to cause death of 
the epidermis, or has even exceeded this 
dose, then the hair follicles and the dermal 
glands are destroyed.’’ According to the 
views of these authors, the sebaceous and 
sweat glands are of equal radiosensitivity, 
and are as sensitive as the epidermis. 

On the other hand, Holthusen? expressed 
the opinion: ‘‘The radiosensitivity of the 
appendages of the skin is somewhat greater 
than that of the epidermis.’’ According to 
this view, the cutaneous glands have a 
greater radiosensitivity than that of the 
epidermis and, therefore, the radiosensi- 


Tes radiobiologic characteristics of the 


1 Regaud and Lacassagne. Lazarus Handbuch d. 
ges. Strahlenheilk, 1927, 2. 


* Holthusen. Lazarus Handbuch, 1928. 


Fig. 1. Normal skin. (a) epidermis, (b) seba- 
ceous gland, (c) hair, (d) sweat gland. 
tivity of the sweat glands is about the same 
as that of the sebaceous glands. 

In contrast to this view, Schinz and 
Slotopolsky,' on the basis of some theoreti- 
cal considerations, expressed the opinion 
that the sebaceous glands (and the hair 
follicles) ‘‘are to be regarded as the most 
radiosensitive structures in the skin,’’ and 
they admit that ‘‘very little is positively 
known about the radiation biologic char- 
acteristics of the sebaceous glands.” 


3 Schinz and Slotopolsky. Erg. med. Strahlen- 
forsch, 1928. 
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It is apparent from the foregoing that 
the views in regard to the sensitivity of the 
different structures of the skin are not in 
harmony any more than are the views con- 
cerning the sensitivity of the cutaneous 
glands, as they are contradictory in some 
of the essential points. 

There are many reasons for this state of 
affairs. The number of anatomical studies 
which have appeared during the forty years 
of radiology which deal with the changes 
produced in the glands of the skin by radia- 
tion are very few in number. This may 
well be due to the fact that the changes in 
the cutaneous glands are of less interest 
and importance than, for example, those in 
the vessels, because changes in the latter 
are of far greater clinical importance than 
are the changes that may ensue in either the 
sebaceous or the sweat glands. And, inso- 
far as the anatomical studies on the cuta- 
neous glands as affected by irradiation, 
there is no definite ground of comparison 
between them, because either the experi- 
mental animals used were such that direct 
comparisons could not be made, or else 
only one of the various glands in the skin 
was the subject of the investigation. In 
the few reports available on the charac- 
teristics of either the sweat glands or the 
sebaceous glands, we are usually given 
some individual observations and not, 
which is so necessary, the results of a serial 
investigation carried out in an extensive 
way. In these reports either the details of 
dosage are not given at all or else they are 
stated ambiguously. 

In the same way, the time intervals or 
the concentration at which the doses were 
given are almost always ignored. Finally, 
in the determination of the radiosensitivity 
of the various tissue components, hetero- 
geneous effects are often considered. It 
should be clear that, for example, the tem- 
porary loss of hair, the swelling of the vas- 
cular endothelium, and the suppression of 
the secretion of sweat are effects which 
are absolutely incommensurable, and from 
a comparison of such effects no conclusions 
about the radiosensitivity of the tissue in 
question are permissible. As a matter of 
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fact, the only way to determine the radio- 
sensitivity of a tissue is to determine its 
lethal dose. Aside from the difficulties of 
determining whatever degree of injury may 
be present in the tissue as a result of radia- 
tion, there is no criterion so absolute in the 
definition of the sensitivity of a tissue, par- 
ticularly with regard to its destructive 
character, as the complete disappearance of 
the tissue. According to this point of view, 
a dose can be called lethal only when its 
effect is manifested by a complete anatomi- 
cal disappearance of the tissue. This leads 
us to the point that problems of the biology 
of radiation cannot be solved by clinical 
observation alone, but that in their solu- 
tion the histologic findings are of funda- 
mental importance. 

Our own extensive investigations, car- 
ried out during recent years, have led us to 
results which we may summarize as follows: 

A quantity of radiation which produces 
an ulcer or, in other words, a necrosis, of 
connective tissue destroys the epithelial 
elements of the skin at the same time; that 
is to say, the sweat glands and the seba- 
ceous glands, together with the epidermis 
and the hair follicles (Fig. 2). 

A quantity of radiation which results in 
an epidermolysis, that is, a destruction of 
the epidermis without necrosis of the con- 
nective tissues, destroys at the same time 
the sebaceous glands and the hair follicles, 
but spares the sweat glands, even years 
after. The function of the sweat glands, 
however, ceases (Fig. 3). 

A quantity of radiation which produces 
a permanent epilation but no other injury; 
destroys the sebaceous glands, but leaves 
the epidermis and the sweat glands intact. 
The function of the sweat glands stops 
(Fig. 4). 

A quantity of radiation which produces 
temporary or partial epilation may also de- 
stroy the sebaceous glands, while the epi- 
dermis and the sweat glands remain intact 
though the latter may lose their function 
(Fig. 5). 

With a single exposure— 


The lethal dose of the sweat glands is approxi- 


mately 2,500 r 
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Fig. 2. Radiation necrosis. All epithelial 


elements are destroyed. 


The lethal dose of the epidermis is approxi- 
mately 

The lethal dose of the hair follicles is approxi- 
mately 

The lethal dose of the sebaceous glands is ap- 
proximately 


2,000 r 
1,600 r 
1,200 r 


We can state from these facts that there 
is a definite difference in the radiosensi- 
tivity between the various epithelial com- 
ponents of the skin and that this difference 
is especially well marked between the two 
varieties of cutaneous glands. We have 
seen that the sebaceous glands have a differ- 
ent radiosensitivity from the sweat glands. 
The sebaceous glands are by far the most 
radiosensitive, the sweat glands the most 
radiosensitive epithelial elements of the 
skin. The sebaceous glands are far more 
radiosensitive than the hair follicles; the 
sweat glands are less radiosensitive than 
the epidermis. 

This very definite difference in radio- 
sensitivity between the sebaceous and 
sweat glands is attested to not only by 
the height of the lethal dose but also in the 
duration of the latent period before the de- 
struction of the radiated tissues. After 
administration of the necessary lethal dose 
the latent period in the case of the seba- 
ceous glands is only three or four weeks, 
whereas in the case of the sweat glands it is 
three or four months at least. 

The mechanism of cellular destruction is 
of special interest. If a dose is given that 
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The sebaceous 
the 


Fig. 3. Epidermolysis. 
glands and the hair are destroyed; 
sweat glands remain. 


causes disappearance of only the sebaceous 
glands while the sweat glands persist, one 
may determine that the sebaceous glands 
are destroyed directly, insofar as their 
matrix, the basal cells, sustain an injury as 
a result of which they themselves are de- 
stroyed in part, and in part their deriva- 
tives. The blood vessels sustain only tem- 
porary injury, at least insofar as the endo- 
thelium is concerned. The lumen remains 
open so that the blood supply of the tissues 
is not markedly impaired. 

The changes taking place at the same 
time in the sweat glands aside from the 
early changes, which run a rapid course, 
consist for the most part in a decrease in 
the size of the individual cells and the 
glandular acini, which changes are due to 
interruption of the activity of the glands. 

The necrotizing process leading to com- 
plete disappearance of the cells occurs when 
severe damage to the blood vessels occurs at 
the same time, which may take the form of 
an endarteritis obliterans or to thrombosis 
and obliteration of the vascular lumen. As 
we watch this process we see that the sweat 
glands do not sustain a primary and direct 
injury from radiation, but that their dam- 
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age results from a severe interference with 
their nutrition, from which there results a 
diffuse necrosis and disappearance of all 


Fig. 4. Permanent epilation. 
The hair and the epidermis are 
destroyed; the sweat glands are not. 


landmarks. It can be demonstrated that 
the complete disappearance of the sweat 
glands is sharply limited to the zone of 
necrosis and that at the edge of the ulcera- 
tion glandular rests in more or less good 
condition can be found. 

From these facts it seems justifiable to 
state that the sebaceous glands sustain an 
elective injury, whereas the sweat glands 
sustain a nutritive injury. From here we 
can go a step further and say that only 
those tissues which are destroyed in an elec- 
tive way, that is to say, primarily and di- 
rectly, can be regarded as radiosensitive; 
on the other hand, those which are affected 
secondarily as the result of a severe injury 
to the vessels are to be regarded as non- 
radiosensitive (resistant). If the terms 
are applied in this anatomical—and, there- 
fore, definite—sense, much of the confusion 
in the literature can be avoided. 

If we investigate the causes of this polar 
relationship of the sweat and sebaceous 
glands toward radium and roentgen rays, 
we shall find an answer to the problem, 
insofar as these structures lie so close to- 
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Fig. 5. Sebaceous glands are destroyed. The 
epidermis, a large part of the hair, and, in the 
deeper layers, the sweat glands remain. 

gether that they must receive exactly the 
same dose of radiation. Therefore, the 
differences in their reaction must be due 
not to a radiophysical cause but to a radio- 
biologic, in that there can be no great dif- 
ference in the dose of radiation which is 
absorbed. In fact, there is a great differ- 


ence in the anatomical structure of these 
glands as well as in their physiologic func- 
tions. The sebaceous glands are holocrine, 


whereas, the sweat glands are, on the con- 
trary, merocrine. As is well known, the 
holocrine glands are destroyed in the for- 
mation of their secretion, while the mero- 
crine glands form their secretion without 
entering into its makeup. These two 
methods of secretion cause differences in 
the structure of the two classes of glands. 
The sebaceous glands are made up of sev- 
eral epithelial layers, whereas the sweat 
glands have only a single layer of epithe- 
lium. In the case of the sebaceous glands 
there takes place a structural transforma- 
tion of the various kinds of cells, in which 
process the deeper cells come to be trans- 
ferred to the surface as a result of which a 
secretion is formed. The sweat glands, on 
the other hand, preserve their structure 
during the process of secretion, so that only 
their size varies with the various phases of 
secretion, in that they enlarge during the 
period of the formation of the secretion and 
become smaller when it has been poured 
out.* 


*See the text-books on histology by J. Schaffer, 
Ph. Stoehr, and others. 
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We are, therefore, concerned with the 
differences between a temporary and a per- 
manent tissue, on which difference Schinz’ 
several years ago was inclined to base the 
well-known differences in the radiosensi- 
tivity of various tissues. The appendages 
of the skin which show such great differ- 
ences on close anatomical analysis, and yet 
which have been regarded as showing so 
little variation in their spacial distribution, 
illustrate very emphatically the importance 
of anatomical activity in determining the 
radiosensitivity of tissue. The dependence 
of the radiosensitivity of a tissue on 
whether it is a temporary or a permanent 
structure is illustrated very clearly by our 
studies. For the relationships between the 
holocrine and the merocrine glands are 
merely a special manifestation of the rela- 
tionships between temporary and perma- 

4 nent tissues. The sebaceous and the sweat 
glands are good examples of holocrine and 
merocrine glands as well as examples of 
temporary and permanent tissues. They 
may also be regarded—in the sense of the 
: definition given above—as good examples 
| of radiosensitive and radioresistant tissues. 

The following tissues behave toward 
radiation in the way the sebaceous glands 
do: the lymphopoietic tissues, the hema- 
topoietic tissues, the ovarian follicles, the 
spermatogenic epithelium of the testis, the 
hair follicles, the epidermis, the basal epithe- 
lium of the mucous membranes. 

The following tissues react toward radia- 
tion in about the same way as the sweat 
glands: connective tissue, muscle, the 





























® Klin. Wehnschr., 1925. 
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nerves, the brain, bones, glandular epithe- 
lium, and blood vessels. 

Tissues which belong in the same group 
as the sebaceous glands are characterized in 
a special way both anatomically and from 
the standpoint of radiation biology. From 
an anatomical point of view, they are tem- 
porary tissues; that is to say, they possess 
the power of physiologically regenerating 
the cells which have died. For this reason 
they are made up of several layers of cells, 
from which one forms the matrix, the 
others differentiate from it. At the end of 
this process of differentiation there is a 
variety of cells which are lifeless or inca- 
pable of living. From a radiobiologic point 
of view they are sensitive; that is to say, 
they can be killed off to the point of com- 
plete disappearance, without producing any 
irreparable damage to the blood vessels. 

Tissues in the same group as the sweat 
glands also have certain characteristics. 
Anatomically they are made up of only one 
kind of cells, which have a single function 
and in case they are accidentally killed off 
they are not replaced by the same kind of 
cells. These tissues are radioresistant; 
that is to say, they may be depressed func- 
tionally directly and primarily by radiation 
and changed in a degenerative sense. 
Their complete disappearance results sec- 
ondarily in a severe vascular damage, with 
consequent interference with the blood 
supply. 

Thus we see that a study of the radio- 
biology of the dermal glands may furnish 
us with information of greatest importance 
from the standpoint of the general biology 
of radiation effects. 
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ABSTRACT 


A cathode head which incorporates a grid 
charged negatively with respect to the filament 
and applicable to multiple accelerator type 
tubes is described. Oscillograms show the 


the cathode of hot cathode therapy 

tubes seems to have been little used. 
From a theoretical point of view, using a 
properly designed cathode bias, a self- 
rectified tube should approximate the per- 
formance achieved using a constant poten- 
tial generator. One disadvantage ad- 
vanced is that the extreme peaking of the 
current wave has a marked destructive 
effect on the target. However, copper- 
backed tungsten targets suitably cooled 
can be constructed and the size of the focal 
spot adjusted to stand the additional load. 

Some two and one-half years ago there 
was installed in the Tumor Institute of the 
Swedish Hospital’ a continuously pumped, 
multiple-accelerator type of Coolidge tube 
designed to run at 800 kvp. and 10 ma., 
using a cascaded Villard doubling circuit 
as shown in Figure 1. 

In order to test the effect of cathode bias 
on this type of tube and voltage wave- 
form, the cathode head shown in Figure 2 
was built. A brass plate which serves to 
close the end of the x-ray tube supports the 
copper spinnings which in turn support the 
grid-filament assemblies. The copper nose 
spinning is of the same dimensions as in the 
original head and the filament depression, 
or cup, has approximately the same form. 
The grid consists of thin copper tubing 
flared at the end to facilitate replacing the 
filament and spun over at the other end to 
a hole *°/;, inch in diameter, slightly larger 
than the spiral tungsten filament. The 
standard filament consists of a tightly 


Tax application of an electrical bias to 


1 By the General Electric X-ray Corporation. 


effect of bias on the current wave-form., 
Absorption curves in lead show an increase in 
“equivalent”’ voltage, 7.e., average hardness of 
radiation. The r output is increased approxi- 
mately 35 per cent, and focusing is made 
easier. 


wound plane spiral of 8.5 mil. tungsten wire 
about 5 mm. in diameter. Insulation be- 
tween the head and the grid and between 
the grid and filament is achieved by means 
of two steatite? bushings machined to fit 


? American Lava Corp., Chattanooga, Tenn. (im- 
ported grade). 
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Fig. 1. Schematic, diagram of General Elec- 
tric (KXC-2) kvp._ x-ray installation. 
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closely and baked to the hardness of porce- 
lain. Motion of the grid and filament rela- 
tive to each other and to the head is se- 


CLAMPING 
RING 
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transformers which supply the tube fila- 
ment. 
string to the control room controls the bias 
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A potentiometer with a paraffined 
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Fig. 2. 


cured by means of sylphon bellows ad- 
justed by a single screw in each case. The 
filament may be replaced without remov- 
ing the head by unscrewing the bellows 
assembly which removes the filament as- 
sembly without disturbing other parts. 
Due to the fact that the filament is well in- 
sulated thermally from the surrounding 
metal, heat dissipation is poor and due to 
expansion proper spacing cannot be main- 
tained unless an insulation ring of about 
().5 mm. thickness is interposed between the 
face of the grid and the filament. Then 
by pushing the filament barrel solidly 
against the grid a constant clearance can be 
maintained. The grid may be removed as 
a unit by loosening the clamp screws and 
slipping the whole straight out. A vacuum 
seal is maintained with a cement similar to 
de Khotinsky. 

The grid is charged negatively with re- 
spect to the filament by means of small-sized 
“B” batteries or by a rectifier using 280 type 
tubes and suitable condensers, the rectifier 
being furnished power by the insulating 











Schematic diagram of electrically biased cathode head. 







Cloud-chamber photograph of S806 kv. 
electron path. 





Fig. 3. 


voltage, another string and rheostat control 
the filament, the whole being mounted in a 
15-inch spun aluminum sphere attached to 
the high voltage source. 
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Fig. 4. 
*‘mechanical”’ bias. 


A systematic investigation of the effect 
of various spacing arrangements between 
filament and grid and between the grid and 
the face of the head using various bias volt- 
ages was made using the r output as an in- 
dicator of the most desirable position. It 
was found that with the grid about 1.0 cm. 
from the face of the head and with a space 
of about 0.5 mm. between the grid and fila- 
ment, the maximum r output is secured 
with a tube current of 10 ma., 225 volts on 
the grid, and 4.75 mm. lead filter in addi- 
tion to the inherent filter in the tube. 
With the above factors the efficiency of out- 
put is increased approximately 35 per cent, 
i.e., one is able with the above conditions 
to secure the same r output with 7.4 ma. 
tube current as was formerly obtained with 
10 ma. Increasing the grid voltage beyond 
225 volts with the above settings makes it 
impossible to maintain the tube current at 
the usual 10 ma. In an attempt to further 
increase the efficiency of output by utilizing 
still higher bias voltages, a filament of ap- 
proximately twice the emitting area of the 
standard filament was introduced.  Al- 


Lead absorption curves; upper curve taken with 225 volts grid bias; lower curve with 5 mm. 


though the larger filament was operated at 
temperatures exceeding its rating, the gain 
in r output was of the order of only a few 
per cent even when the grid and filament 
were placed flush with the face of the head 
and a bias of 600 volts applied. This would 
seem to indicate that the smaller standard 
filament is adequate for the present design 
of head. In the original head the filament 
was situated in a cup about 1.0 cm. deep 
and the tube was operated for therapy with 
the filament withdrawn into the well at the 
base of the cup a distance of from 5 to 5.5 
mm. This condition produces a certain de- 
gree of bias as shown by the oscillograms to 
be discussed later and referred to as ‘‘me- 
chanical”’ bias. 

It is found that the electrically charged 
grid arrangement gives considerably better 
focussing of the electron beam in its 12'/»- 
foot passage through the tube. The cur- 
rent loss to the intermediate electrodes, 
schematically illustrated in Figure 1, is re- 
duced from 150 micro-amperes to about 10 
microamperes. 

Voltage wave-forms and peak voltages 
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Fig. 5. Oscillograms of tube current using 
original cathode head: 

A, 60-cycle timing wave. 

B, Tube current 9.0 ma. (RMS), 6 mm. ‘‘me- 


chanical’”’ bias. 

C, Tube current 10 ma. (RMS), 4 mm. ‘‘me- 
chanical’”’ bias. 

D, Tube current 10 ma. 
chanical”’ bias. 

E, Tube current 
“‘mechanical’’ bias. 

Note: D and E show small high frequency peaks 
due to improper focusing. 


(RMS), 2 mm. ‘‘me- 


10 ma. (RMS), “0” mm 


were determined with the rotary volt- 
meter(1). The peak voltage has also been 
checked by an independent means, 7.e., by 
a determination of the short wave length 
limit by introducing into the beam from 
the 800 kv. tube an automatic Wilson 
cloud-chamber designed by one of us 
(D. H. L.). Figure 3 shows a photograph 
taken with this apparatus of the path of an 
electron having a radius of curvature of 
11.0 em. in a field of 386 gauss. This cor- 
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Fig. 6. Oscillograms of tube current using 
electrically biased cathode head. 
A, 60-cycle timing wave. 
B, Tube current 10 ma. (RMS), no electrical 
bias. 
C, Tube current 10 ma. (RMS), 100 volts bias. 
D, Tube current 10 ma. (RMS), 200 volts bias. 
E, Tube current 8 ma. (RMS), 300 volts bias 


responds to an electron energy of S06 kv. 
Details of this determination will be pub- 
lished elsewhere. 

Absorption curves were taken in both 


lead and water. The water curve, taken 
with an added filter of 4.75 mm. of lead and 
225 volts grid bias (therapy conditions 
yielding 50 ‘‘equivalent’’* r per minute at 
70 cm. T. S. D.), shows a half-value layer 
of 7.1 cm. of water corresponding to 500 
kv. ‘equivalent voltage’’(2) according to the 
curve published by Lauritsen (2, 5, and 4). 
The lead curves are shown in Figure +4, the 
upper curve, using 225 volts grid bias, shows 
at a filter of 4.75 mm. of lead an absorption 


3 Since the method of measuring roentgens at these 
voltages has not yet been agreed upon, all r measure- 
ments in this paper were determined with a Victoreen 
condenser-type dosimeter and are referred to as 
“equivalent r’” in order that comparisons may be made 
by other laboratories having the same equipment. 
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coefficient (u“"~! = 2.1) which corresponds (formerly used for therapy) an absorption 
to 450 kv. ‘‘equivalent voltage’’ as deter- coefficient (u“"~! = 2.5) which corresponds 
mined from thedataof Reed(5)andJones(6). to 400 kv. “equivalent voltage. 
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Fig.7. Oscillogram of tube current using electrically biased cathode head showing 
high frequency currents superimposed on tube current by improper focusing of elec- 
tron beam. 

A, 60-cycle timing wave. 

B, Tube current 10 ma. (RMS), 200 volts bias 


Fig. 8. Upper abscissa, potential applied to grid of cathode head; lower 
abscissa, distance filament withdrawn below base of filament cup. 


The lower curve obtained while using the In order to study the effect on current 
original head with a mechanical bias of 5 wave-form of various electrical and me- 
mm., shows at a filter of 3.1 mm. of lead chanical bias, a PM10 General Electric 
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oscillograph was installed on a platform 
mounted on the 800 kv. lead to the tube. 
The tube current was entirely carried by 
the oscillograph element. Figures 5 and 6 
show, respectively, the wave-forms ob- 
tained for various bias with the original 
head, using mechanical bias, and the pres- 
ent head with electrical bias. Under each 
figure are indicated the values of tube cur- 
rent and bias used. The top curve in each 
figure is a 60-cycle timing wave obtained 
from an auxiliary transformer winding on 
the 800 kv. insulating transformer. This 
source accounts for the presence of the 
prominent third harmonic. All of the 
oscillograms show the presence of a nega- 
tive tube current due to space charge 
around the filament. The magnitude of 
this negative current is a direct function of 
the amount of bias present, as is clearly 
seen from the curves. In a separate series 
of experiments with the oscillograph at the 
grounded end of tube these inverse currents 
were entirely absent. 

In order to carefully analyze the differ- 
ences shown in these various curves all the 
oscillograms were put through a harmonic 
analyzer (Mader, of Munich), which could 
measure all components through the ninth. 
A careful study of the amplitudes and 
phase angles of the various components of 
these waves did not yield any definite 
physical conclusions, although one sees a 
definite trend, in both cases of mechanical 
and electrical bias, for the percentage of 
fundamental and second harmonic fre- 
quency to increase with increasing bias, 
while the third and fourthcomponents either 
remain percentagely roughiy constant or 
decrease with increasing bias. 

An important point to notice in Figures 
0 and 6 is the radically different shapes to 
the inverse currents due to space charge in 


the case of mechanical and electrical bias. 


In the former case these are sharp peaks in 
all cases, whereas in the electrical bias these 
sharp peaks are smoothed over and the re- 
moval of the space charge occurs over a 
percentagely larger fraction of the time. 
Since the voltage wave-form is known(1) 
to have positive values over 250 electrical 
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degrees and also to be quite constant over 
any values of loads used in these experi- 
ments, one can measure back on all curves 
from the point at which the current re- 
verses (Point P in Figure 5-A) a distance 
corresponding to this number of electrical 
degrees. The number of electrical degrees 
between the points so determined and the 
point of initial current on each oscillogram 
is plotted against the respective bias in 
Figure 8. Since one does not know exactly 
the point of zero mechanical bias, the 
curves are not drawn through these points. 
There is seen, however, a marked tendency 
for the initial portion of each current wave 
to lag further and further behind the initial 
portion of the voltage wave as the bias is 
increased. This causes the peak of the cur- 
rent and voltage waves to more nearly 
coincide and since the efficiency of x-ray 
production varies as roughly the 2.5 power 
of the voltage, a very slight peaking of the 
current wave-form with its maximum oc- 
curring near the peak of the voltage wave, 
will, for the same tube current as meas- 
ured by an integrating type of ammeter, 
account for a relatively large increase in r 
output. 


CONCLUSIONS 


It is concluded that a cathode bias is an 
easily obtained and very desirable addition 
to a supervoltage tube of this type, since 
the output is definitely improved and the 
resulting radiation definitely hardened. 
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SIMULTANEOUS INFRA-RED ROENTGEN PHOTOGRAPHY 


A METHOD OF OBTAINING A PHOTOGRAPH IN TOTAL DARKNESS, AND 
A RADIOGRAPH, SIMULTANEOUSLY, ON THE SAME INFRA-RED PLATE 


By L. C. MASSOPUST, Milwaukee, Wisconsin 


From the Department of Anatomy, Marquette University School of Medicine 


total darkness have been obtained with directed upward. A Cecropia moth is 

various filters, such as the Wratten placed upon the photographic plate in con- 
No. 87 infra-red filter. Infra-red photo- 
graphs in so-called total darkness, of vari- 
ous sources of heat have also been obtained. 
It has also been shown that by directing a 
source of heat toward an object, excellent 
infra-red photographs can be made. When- 
ever a source of heat is used in this way the 
exposure time is considerably prolonged. 
For example, in the latter instance, with SLIDING FILTER 
the aid of two hot flatirons, the infra-red OPAQUE TO PAYLIGHT 

: OR BLECTRIC LIGNT 

photograph was obtained after an exposure 
time of one hour. In the experiments un- 
der consideration, however, the exposure saben 
time for the infra-red photographs which 


are taken in total darkness range from 1 to —\— tlenr riewr 
LEAD LINED BOX 


10) seconds. L— MOTH 
Material and Methods. The apparatus ee nlite 


emploved in these experiments is shown in Fig. 1. Diagram of photographic apparatus. 


Pita aa ED photographs in so-called — tight box with the emulsion side of the plate 











Fig. 2. Infra-red photograph of a Cecropta moth which was first placed in a light- 
tight box and then exposed to the light from a 500 watt tungsten bulb for 8 seconds 
Eastman infra-red plate Type 1R. Contact print 


Figure 1. An Eastman type 1R infra-red tact with the emulsion. ‘The sliding filter, 
plate is placed inside of a lead-lined light- opaque to the visible spectrum, is closed 
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over the window in the box, thus placing 
the infra-red plate and the moth lying on 
the plate in total darkness. This so-called 


Fig. 3. Roentgenogram taken under same condi- 
tions as Figure 2, but exposed to the roentgen ray 
for 8 seconds. Eastman infra-red plate Type 1R. 

Contact print. 


Fig. 4 (upper). 
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filter, which closes over the window in the 
box, was made from a plate holder slide 
marked with four dots, which is safe to use 
in the plate holder with the ordinary photo- 
graphic emulsions, but which, when used 
with the infra-red plate and exposed to 
light, will cause fogging of the plate. Day- 
light or the light from an incandescent 
tungsten bulb is then directed through the 
filter in the window of the box for eight 
seconds. The loading of the box and de- 
velopment of the plate are done in total 
darkness. Infra-red materials and meth- 
ods are discussed by the author in detail in 
three previous publications (Massopust 1, 
2, and 3). 


Observations.—Upon development the re- 


Infra-red roentgen photograph taken under the same conditions 


as Figures 2 and 3, but exposed to the roentgen ray and to light simultaneously for 8 


seconds. 


Eastman infra-red plate Type 1R. Contact print. 


Fig. 5 (lower). The negative used in Figure 4 was rephotographed and then a print 


made. 
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Fig. 6 (upper left). Infra-red photograph of a frog. The same photographic technic 
was used. Exposure time 10 seconds. Contact print. 

Fig. 7 (upper right). Roentgenogram of a frog taken under the same conditions as 
Figure 6. Contact print. 

Fig. 8 (lower left). Infra-red roentgen photograph of a frog taken under the same 
conditions as Figures 6 and 7, but exposed to the roentgen ray and to light simultaneously 
for 10 seconds. Contact print. 

Fig. 9 (lower right). The negative used in Figure 8 was rephotographed and then a 
print made. 
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sulting image shows all of the detail of that 
side of the moth which is in contact with 
the emulsion of the plate and directed 
away from the source of radiation passing 
through the filter (Fig. 2). It is to be noted 
that there is also evidence of some penetra- 
tion as seen in the regions where the wings 
of the moth overlap. 

Figure 3 is a roentgenogram of the moth 
placed in the same position on the plate as 
that shown in Figure 2. Due to lack of 
density in the wings, no image of the wings 
is obtained with the ordinary roentgen 
apparatus. Thus, only the image of the 
body of the moth is recorded on the plate. 

Figure 4 is obtained by placing the moth 
in the same position on the plate as in 
Figures 2 and 3. Light from an incan- 
descent tungsten bulb, and the roentgen 
ray is directed through the filter simul- 
taneously. The result is a simultaneous 
infra-red roentgen photograph. Figures 2, 
3, and 4 are contact prints made from the 
original plates. In Figure 5 the plate used 
in Figure + was rephotographed and then a 
print made. 

Figures 6, 7, 8, and 9 demonstrate the 
infra-red roentgen effect obtained in the 
frog. 

In attempting to explain this photo- 
graphic phenomenon it is interesting to 
note the following observations: 

An invisible ray (infra-red) which passes 
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through an opaque filter possesses proper- 
ties of both penetration and reflection. 

Intense heat from a hot plate when used 
instead of ordinary light does not activate 
the emulsion. 

When a sheet of paper is interposed be- 
tween the emulsion and the object the 
same effect is obtained with a longer ex- 
posure time. This experiment apparently 
eliminates the factor of pressure as being 
the cause of these effects. 

Various effects of organic material to- 
gether with a brief discussion of the physics 
involved in this problem, are discussed in a 
paper now in preparation. 


CONCLUSIONS 


With the use of the infra-red plate in 
conjunction with a material which filters 
out all of the visible spectrum but which is 
very permeable to the infra-red wave 
length sensitivity of the infra-red plate, 
simultaneous infra-red roentgen photo- 
graphs can be made. 
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ROENTGEN ASPECTS OF CONGENITAL APLASIA OF LUNG 


By JOSEPH F. ELWARD, M.D., Washington, D. C. 


==HIS exceedingly rare condition has 
| been variously designated as agenesis 

of high or low degree, aplasia, absence 
or defect in whole or in part of either lung, 
the choice of a descriptive term having 
depended largely upon whether or not a 
rudimentary bronchus or aplastic lung 
could be demonstrated. Accordingly, in 
1912, Schneider (1) proposed a classifica- 
tion of pulmonary anomalies of this type 
upon that basis. 

Although it occurs most commonly in 
newborn infants, many of them non-viable, 
since duration of life is in such case very 
brief, the anomaly has been encountered in 
individuals ranging in age from eight to 
seventy years. In fact, Heerup (2), in 
1927, reported a case in a woman of 72, 
believed to have been the oldest patient 
with the condition thus far observed. The 
left side especially is affected, according to 
an analysis of 22 cases conducted by Levy 
(3), in the proportion of approximately 
two to one, a preference which cannot be 
accounted for on anatomical grounds. 
Except for one instance of bilateral absence 
of the lungs in a fetus of eight months, 
reported in 1893 by Schmit (4), in all 
cases only one side has been affected. 
Apparently the anomaly displays no pre- 
dilection for either sex. In 10 cases of a 
total of 24 collected by Finner (5) in 1982, 
there was complete absence of one lung and 
every trace of bronchus on the defective 
side, while in seven other cases there was 
no sign of a lung but there was a rudimen- 
tary bronchus, the latter terminating in a 
small nodule regarded as an undeveloped 
lung in three instances. Four cases pre- 
sented nodules resembling embryonal pul- 
monary tissue. On rare occasions re- 


corded by other observers the lung ap- 
peared rudimentary in the extreme, some- 
times varying in size from a millet seed toa 
buckshot. 

Interference with the blood supply in 
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early embryonal life seems to have been 
assumed as the underlying cause of the 
anomaly in the majority of cases thus far 
reported in the literature. Hypoplasia 
due to fetal atelectasis has been advanced 
as a tentative etiological hypothesis by 
certain investigators. Encroachment by 
an enlarged thymus gland in the earliest 
embryonal stage, with consequent con- 
striction of the anterior abdominal cavity, 
has been suggested by others as a possibly 
important factor in the etiology of the 
condition. 

While a clinical diagnosis iutra vitam of 
the absence of a lung is regarded as possible 
by some writers, among them Meyer (6), 
who, in 1910, reported his observations on 
an apparent case of aplasia of the left lung 
in a man of 27, in which the clinical diag- 
nosis is said to have been confirmed by 
roentgen-ray examination, thus far there 
seems to have been no evidence of proof of 
a clinical diagnosis by subsequent autopsy. 
As Ellis (7) points out, compensatory en- 
largement of the existing lung appears to 
indicate the presence of pulmonary tissue 
with its physical signs on the side of the 
absent organ, thus affording no suggestion 
to the clinician of the lack of an entire lung. 
Moreover, the extreme rarity of the condi- 
tion renders its clinical recognition im- 
probable. In all of the 19 cases assembled 
by Ellis, the chest appeared symmetrical 
externally, the opposite lung, heart, or fluid 
replacing the missing organ, while in one 
case part of the intestines was found in the 
thorax. 

Recorded instances of attempts at roent- 
gen-ray diagnosis imtra vitam are compara- 
tively rare. Meyer (6) and Chilaiditi (8), 
in 1910, reported tentative radiological 
diagnoses of pulmonary aplasia in living 
subjects. Boénniger (9,10) subsequently 
presented roentgenologic evidence of con- 
genital absence of the lung in two live 
males, aged 37 and 27, respectively. 








668 


Gilkey (11), in 1928, and De Toni (12), in 
1934, reported cases of absence of the right 
lung in a male and in a female child, aged 
six and four months, respectively, in both 
of which the roentgen-ray diagnosis was 
confirmed at autopsy. 

Acquired aplasia should be carefully 
differentiated clinically from congenital 
aplasia, the thorax usually exhibiting a 
sunken aspect in the former, while in the 
latter the other lung generally hyper- 
trophies and prevents sinking, the chest, 
therefore, remaining symmetrical. Pul- 
monary aplasia should likewise be differ- 
entiated roentgenologically from postnatal 
(partial) atelectasis and also from atresia. 

In all cases of congenital absence of the 
lung thus far described, autopsy has re- 
vealed (a) hypertrophy (emphysema?) of 
the other lung, (4) absence of hypertrophy 
of the right heart, (c) malformation of the 
cartilaginous skeleton of the trachea, and 
(d) other abnormalities (for example, 
auricular appendices, absence or mal- 


development of pulmonary vessels, alobu- 


lar and multilobular lung on the opposite 
unaffected side, respective dextrocardia or 
sinistrocardia, et cetera). 

The following case from the author’s 
own practice forms an additional contribu- 
tion to the relatively small group in which 
the radiological diagnosis was substantially 
confirmed at autopsy. 


HISTORY OF CASE 


A white male patient, aged 43, was first 
seen on Oct. 17, 1934, with a concur- 
rent history of paroxysms of dyspnea 
of from 20 to 30 minutes’ duration for 
one week previously, these gradually in- 
creasing in severity up to the time of ad- 
mission. There was a past personal his- 
tory of pneumonia of two weeks’ duration 
some nine months previously, mild asth- 
matic attacks of from two to three days in 
length shortly thereafter and again about 
five months later, a wheezing type of 
respiration ever since the pneumonia, and 
a particularly severe attack of dyspnea 
two months prior to admission; also a 
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more remote history of occasional violent 
cough dating back ten years. Inquiry 
into the patient’s family history elicited 
the information that physicians had re- 
peatedly told his mother (who died of 
pulmonary tuberculosis) that he would not 
grow up on account of the condition of his 
lungs. 

Physical examination revealed a moder- 
ately well developed, fairly well nourished 
white man. Examination of eyes, ears, 
nose, and mouth proved negative. The 
chest appeared fairly well developed, with 
a marked lag of the left side from apex to 
base of lung. There was no bulging or 
retractions of interspaces, and no friction 
rub over either side. Vocal fremitus was 
increased over the left side from the base 
to approximately the third rib above. On 
inspiration and expiration marked rhon- 
chial fremitus was felt posteriorly between 
the third and fourth ribs near the spine, 
while vocal fremitus was increased above 
normal throughout the right chest. On 
percussion, the left lung presented mark- 
edly decreased resonance (almost flatness) 
between the fourth and eighth ribs, both 
anteriorly and posteriorly. There was 
normal or slightly increased resonance on 
the left side from the apex to about the 
third rib. The right chest presented a 
normal percussion note throughout. 
Breath sounds were not heard over the left 
chest, either anteriorly or posteriorly, 
from base to apex, on account of loud ad- 
ventitious sounds. Voice sounds were 
diminished over the left chest, but were 
normal on the right side. Breath sounds 
were bronchial and bronchovesicular at the 
apex and extreme base of the right lung, 
while loud gurgling rales and wheezing 
rhonchial breathing were heard over the 
left chest, and moist rales over the greater 
part of the right chest, anteriorly and pos- 
teriorly. Examination of the heart re- 
vealed an irregular apex beat lying past 
the left anterior axillary border about 
three centimeters past the anterior axillary 
line. There was no friction rub on palpa- 
tion. The heart was markedly displaced 
to the left side, its right border beginning 
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at the left side of the sternum and the left 
border extending from two to three centi- 
meters past the anterior axillary line. 


Fig: 1: 


Sounds were of fair muscular quality and 
irregular. No murmurs were audible on 
account of adventitious sounds from the 
chest. Examination of the abdominal 
organs and the extremities proved negative. 

Bronchoscopic examination disclosed 
marked thickening of the right vocal cord, 
with normal movement of both cords. 
The trachea was deviated to the left and 
very narrow, hardly admitting an 8 
mm. bronchoscope. The tracheal mucous 
membrane was markedly injected. There 
was a small amount of mucopus in the 
trachea. The mouth of the left main 
bronchus appeared closed as though col- 
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lapsed, but was evidently patent below its 
mouth, some thick, glue-like, non-cultur- 
able secretion having been aspirated there- 


Case 1. 


from. On reinsertion of the bronchoscope 
five minutes after its removal for relief of 
cyanosis, a little more thick secretion was 
aspirated. 

A tentative diagnosis of atelectasis of the 
left lung, stenosis of the entrance to the 
left main bronchus, left deviation of the 
trachea, mucopurulent tracheobronchitis, 
and malignancy of the left lung was re- 
corded. Following a_ second broncho- 
scopic examination two days later, with 
essentially the same result, but with ap- 
pearance of a tumor mass pushing against 
the wall and causing partial closure of the 
slit-like opening of the left bronchus, a 
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supplementary diagnosis of mediastinal 
tumor was made. 

Roentgen examination on the same day 
led to a radiological diagnosis of atelectasis 
(so-called massive collapse) of the left lung, 
pneumonia of the upper lobe of the right 
lung, and old fibrosis with calcification 
throughout the right lung. At the same 
time a clinical diagnosis of massive col- 
lapse of the left lung was made. 

The patient died on his third day of 
observation. Autopsy revealed apparent 
normal general relationships of the ab- 
dominal viscera. In the thorax, however, 
the heart filled practically the entire left 
pleural cavity, the lung on this side being 
only rudimentary in character, reduced in 
size to a small fibrotic mass firmly adherent 
to the posterior chest wall in the midline 
region. It was delivered with difficulty, 
measured three inches in length, one and a 
half inches in width, and one inch in thick- 
ness, and on palpation proved definitely 
fibrotic without evidence of air-bearing 
parenchyma. The bronchi, incarcerated 


in a mass of adhesions, suggested the so- 
called ‘‘bag of worms’’ beneath the pleural 


coat. The left bronchus was slightly 
reduced in caliber, measuring 1 cm. in 
diameter at the hilus, with a definite kink 
1.5 cm. distal to the bifurcation, and pos- 
terior thereto a dilatation filled with a vis- 
cid, mucopurulent plug, the bronchus 
extending into the lung for a short distance, 
and ending abruptly in a series of small, 
sclerotic, partially occluded terminal 
branches. The left pulmonary artery was 
markedly diminished in size, measuring 
5 cm. at its entrance into the lung. There 
was no evidence of tuberculosis, infarction, 
or neoplastic change. The right lung was 
markedly hypertrophic and filled the 
pleural cavity completely, extending over 
the mediastinum, covering the heart, and 
protruding for a short distance into the 
left pleural cavity. The heart was mark- 
edly enlarged and pushed considerably 
toward the left as already described. 
Anatomical Diagnoses._-Hypertensive 
heart disease with congenital aplasia of the 
left pulmonary artery and left lung; com- 
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pensatory hypertrophy of the right lung 
with passive congestion and edema; hyper- 
trophy and dilatation of the heart with 
hydropericardium; bilateral fibrous pleu- 
ritis; congenital elongation of the left 
auricular appendix with thrombosis; 
marked passive congestion of the gastro- 
intestinal tract; incipient passive conges- 
tion of the liver; chronic interstitial 
splenitis; passive congestion of the kidney 
(left), with infarction. 

The antemortem diagnosis of congenital 
apiasia of a lung is difficult. The simi- 
larity of the roentgenographic evidence in 
aplasia and atelectasis is marked. For 
this reason the roentgen findings in these 
conditions may be summarized as follows: 
In atelectasis there will be a sharply de- 
fined area of density corresponding to the 
lobe or lobes involved. The diaphragm on 
the affected side will be high and fixed. 
The heart and mediastinum will be dis- 
placed to the affected side. It should be 
remembered, however, that the following 
conditions may also produce this _phe- 
nomenon: 

1. Croupous pneumonia of an entire lung. 

2. Unilateral tuberculosis with fibrosis and pleural 
thickening. 

3. Unilateral pleural effusion when the mediastinum is 

4. dune pleura and stiffened mediastinum fol- 
lowing the use of gomenol in oleothorax. 


In atelectasis there are also narrowings 
of the intercostal spaces on the affected 
side (asymmetrical thorax) and compensa- 
tory emphysema of the unaffected lung. 
The atelectatic shadow brightens and in- 
creases in size on forced expiration and de- 
creases in size on forced inspiration 
(Kreutzfuchs’ phenomenon) in the upright 
position. Basal atelectatic shadows also 
brighten on forced expiration in studies 
made with the patient lying on the un- 
affected side. 

Large areas of atelectasis frequently 
occur in chronic lung disease, Korol (13) 
reporting cases of carcinoma of bronchus, 
interlobar effusion, pulmonary abscess, 
aortic aneurism, and bronchiectasis in 
which atelectasis occurred. Usually the 
differential diagnosis between atelectasis 
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and fluid roentgenographically is not diffi- 
cult. Clinically, however, the physical 
findings are the same, that is, absence of 
resonance and breath sounds over the 
affected area. Pleural puncture yields 
fluid in cases with effusion, high mano- 
metric readings in atelectasis, and no 
readings at all in cases of thickened pleura 
(Dubrow, 14). 

The roentgen signs in pulmonary aplasia 
are symmetrical thorax, the intercostal 
spaces not being narrowed. The un- 
affected lung may be compensatorily hy- 
pertrophied (emphysema) and _ herniated 
through the mediastinum, which will ex- 
plain the physical signs of normal lung 
usually found in the upper portion of the 
affected side and also the radiolucency in 
the same location. The roentgen diag- 
nosis, if made at all, must be made by the 
elimination of all conditions noted as 
causes of the roentgen findings simulating 
the classic picture of atelectasis, and the 
positive signs listed under pulmonary 
aplasia. 


1726 Eye St., N. W. 
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A CARBOHYDRATE MEAL INSTEAD OF THE FAT MEAL 
IN CHOLECYSTOGRAPHY 


By J. L. KESTEL, M.D., Waterloo, Iowa 


NTONUCCI (1), in 1933, reported 
A the so-called rapid method of chole- 

cystography, accelerated by the ad- 
ministration of glucose and insulin with the 
tetraiodophenolphthalein. By this method, 
concentrated gall-bladder shadows were 
obtained in two or three hours. In 100 of 
Antonucci’s cases that had subsequent op- 
erative control, Zappala (2) reported no 
errors. Biedermann and Becher (3) re- 


ported good shadows in two or three hours 
when 75 grams of glucose were given orally 


Fig. 1-A 
Case ] 
Case 1] 


Fig. 1-A 
Fig. 1-B 


45 minutes before the intravenous adminis- 
tration of the dye. However, Tu-Shan 
Jung and Sherwood Moore (4) failed to ob- 
tain shadows more rapidly, or to improve 
the quality of the cholecystograph by the 
ora] administration of glucose. Dye reten- 
tion was invariably reduced and the reac- 
tion of the patient to the dye was mini- 
mized. As the dye left the blood stream 
more rapidly, it seems strange that neither 
earlier nor better shadows were obtained. 
Believing that glucose must have some 


advantages, procedures to improve the 
quality of the cholecystograph were at- 
tempted. 

In several instances when relatively faint 
shadows were obtained, the patients were 
given a carbohydrate meal instead of the 
customary fat meal. Two hours later, a 
slightly smaller, but considerably denser 
gall-bladder shadow was obtained in each 
instance. This procedure was then adopted 
as a routine to replace the fat meal. In 14 
of 30 cases, a heavier, smaller shadow was 


Fig. 1-B. 


Radiograph after two-dose oral administration. 
Gall bladder reduced in size and intensified two hours after carbohydrate meal. 


obtained after the carbohydrate meal. In 
eight cases the shadow was as intense, al- 
though reduced in size. (Considering that 
the volume of the gall bladder was reduced 
and the relative concentration of the dye 
higher, negative shadows surrounded by 
this medium would be more clearly visible.) 
Of the remaining eight cases, two showed 
little change in the shadow, in three it was 
smaller and fainter, and in the remaining 
three it had disappeared completely. In 
one instance, a shadow was visualized after 
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Fig. 2-A. 
Fig. 2-A. Case 2. 
Fig. 2-B. Case 2. 


the carbohydrate meal when it had not 
been present before. 

While the results have not been per- 
fectly uniform, it is certain that the proce- 
dure has advantages over the radiograph 
after a fatty meal. The value of the empty- 
ing rate of the gall bladder is questionable. 
Tetraiodophenolphthalein leaves by the 
same channel through which it entered, 
namely, the cystic duct. (No shadow 
is obtained if any portion of the com- 
mon duct is occluded.) It cannot be 
compared to the value of determining the 
emptying time of the stomach. It might 
be considered an index of the contractility 
of the gall-bladder wall, but if the gall 
bladder is capable of producing a concen- 
trated shadow, its walls cannot be seri- 
ously diseased. Usually the carbohydrate 
meal is also followed by some reduction in 
size of the original shadow. With the 
smaller shadow of relatively increased den- 
sity, stones or other negative shadows 
might be discovered when overlooked in 
the original radiograph. In this way it has 
an advantage over giving carbohydrates 
with the dye. 


CHOLECYSTOGRAPHY 


Fig. 2-B. 


Faint large gall-bladder shadow after two-dose oral administration. 
Denser smaller cholecystograph after carbohydrate meal. 


The following routine has been adopted 
for the average weight individual: a meal 
at noon devoid of fats is followed in 30 
minutes by two and one-half grams of dye. 
The evening meal at 6:30 P.M., consisting 
largely of carbohydrates, is again followed 
by two and one-half grams of dye. Fruit 
juices are allowed during the first hour 
after either administration of the dye. The 
first radiograph is taken the following 
morning at 8:30 and is followed by a carbo- 
hydrate meal. This meal consists of two 
slices of toast with jam or jelly, a glass of 
orange juice, and either tea or coffee with 
sugar. The second and last radiograph is 
taken two hours later. 

Faint or absent shadow cases are given 
the carbohydrate meal and repeated two 
hours later. If the patient has vomited 
part of the dye or developed diarrhea after 
the administration, and the carbohydrate 
meal fails to intensify the shadow ade- 
quately, the cholecystograph is repeated 
after the intravenous administration of the 
dye. A second radiograph is again taken 
two hours after a carbohydrate meal. If 
there is any question of slight motion in a 
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radiograph, it is repeated. In the small 
number of cases examined by this method, 
no errors have been detected. 

It was thought that perhaps the carbo- 
hydrate meal had advantages over glucose 
alone. The galactose tolerance test is more 
reliable in the determination of the liver 
function than the glucose curve. The 


variety of monosaccharids formed in the 
metabolism of such a meal might have a 
more stimulating effect upon the liver. 
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Glucose could, in part at least, be utilized 
directly by the tissues. In a few cases tried 
with glucose, however, the results were 
practically the same. 
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OHLER’S disease of the metatarsal is 
K a condition which most commonly 

affects the second toe and its meta- 
tarsal, though it may rarely affect the 
other toes and their respective metatarsals. 
According to Kohler,’ it is characterized 
by the following: 

‘(1) A change in the shadow contour of 
the articular surface of the proximal head 
of the proximal phalanx, as seen in antero- 
posterior or postero-anterior views. In 
normal bones the contour is that of a regu- 
lar arch, while in Kohler’s disease the con- 
tour is somewhat irregularly extended, and 
in many cases is approximately S-shaped. 

(2) The articular fissure is usually 
broader than normal, which is helpful in 
distinguishing it from an arthritis, for in an 
arthritis (except those with effusions) the 
total changes are considerable and are al- 
ways accompanied by a narrowing of the 
articular fissure, resulting from erosion or 
shrinkage of the articular cartilage. 

(3) The articular fissure is not only 
wider and deeper than normal, but shows 
considerable variation and is broadened 
irregularly, the lateral half of the fissure 
often being as much as twice the length of 
the medial half. 

(4) The articular head of the metatarsal 
loses its rounded shape; recent cases 
show only more or less flattening, while 
long-standing cases show irregular rounded 
protuberances of the head separated by in- 
tervening defects. 

(5) In long-standing cases with marked 
changes there is a shadow of the density of 
bone, circular in shape and extending from 
the lateral aspect of the articular fissure out 
into the soft tissues. 

(6) The distal third of the head of the 
metatarsal shows a definite shortening as if 
the articular cap were being compressed. 


' Kohler, Alban: Roentgenology. William Wood 


& Co., New York, 1931. 
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It is a peculiarity of this condition that 
only the distal third of the head shows this 
apparent shortening, as a consequence of 
which, the whole metatarsal shows a short- 


ening. In some cases the head of the meta- 
tarsal has the appearance of the articular 
portion having been pressed in and then 
separated, so that it is conceivable that it 
might be mistaken for a fracture. 

(7) In all pronounced cases of this con- 
dition there is a distinct alteration of the 
entire distal half of the metatarsal. This is 
manifested by the circumference of the 
bone beginning to increase at about the 
middle of the shaft and showing a gradual 
accentuation of this phenomenon out to the 
distal end, so that there is no indication of 
a neck, and the distal half of the bone bears 
a strong resemblance to the proximal half 
in form and size. Both the marrow cavity 
and the cortex of the bone become broader 
as the distal end of the bone is approached, 
though the cortex becomes reduced to nor- 
mal size at the head. A feature which dis- 
tinguishes this condition from osteomye- 
litis and spina ventosa is the gradual and 
uniform increase of the bone distally, and 
the fact that the structure of the spongiosa 
is apparently regular and definite as far as 
the articular cap. 

Kohler reports that about one hundred 
cases of this condition were obtained by 
him from the literature and private com- 
munications up to August, 1927, and while 
this does not permit the classification of 
this disease as being rare, vet it is relatively 
uncommon.’ He states that in a series of 
ten cases the second metatarsal alone was 
affected in nine, and the third metatarsal 
alone or along with the second metatarsal 
was affected in one. In two of these cases 
both feet were affected. The age incidence 
is from 10 to 48 years in his series, and he 
states that in cases over 18 years of age the 
condition is never recent, but usually origi- 
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foot in the region of the second metatarso- 
phalangeal joint and tenderness on pres- 
sure. This tenderness is usually present on 


nates in the growing period and passes un- 
noticed until examined. Over two-thirds 
of all cases occur in patients from 10 to 18 


1. Showing the normal second metatarsal of the right foot, as compared to 
the pathologic condition involving the second metatarsal of the left foot. 


years of age, and the condition is four times 


as common in females as in males. It is 
twice as common in the right foot as in the 
left. 

Clinically, the condition is manifested by 
pain in the region of the second metatarso 
phalangeal joint. This is particularly 
noted on application of pressure to the foot, 
or removal of pressure. The effects upon 
the gait are such that the patient refrains 
from using the foot any more than is neces 
sary. Objective symptoms consist of swell 
ing of the soft tissues on the dorsum of the 


both dorsal and volar aspects, though may 
be dorsal or only volar. Pain on motion is 
less common. ‘There is no redness or fever 
connected with the swelling, and no pro- 
nounced signs of inflammation are present. 


HISTORY OF CASE 
A. J. B., aged 21 years, white male, un- 
employed at this time, complained of pain, 
varying from severe to dull on different 
oceasions, at the second metatarso-phalan- 
geal junction of the left foot. The pain 
was brought on every morning as a result 
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of the patient putting on his shoes, and 
every night when the shoes were removed. 


On each occasion the pain has lasted for 


LAKE CHARLES 
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tive of such. The Kahn and Wassermann 


tests were negative. He was not able to 
recall just when he first noted pain in his 


LA. 


Fig. 2. Showing an oblique view of the left second metatarsal and a lateral view 


of the same bone. 


In the lateral view, the bony overgrowth at the distal head is 


seen to be the cause of the swelling on the dorsum of the foot. 


approximately half an hour, at the end of 
which time he has been comparatively 
comfortable. He has also suffered great 
discomfort and pain when he has attempted 
to walk any distance, and has had to quit 
several jobs that have required his stand- 
ing on his feet for any length of time. He 
has just recently returned home from an 
attempted enlistment in the Navy, having 
been rejected at the recruiting center as 
“physically unfit because of a painful foot.” 

The family history was unimportant. 
His past history included the usual diseases 
of childhood, such as measles, whooping 
cough, chicken pox, etc., but nothing at all 
unusual in this line. He denied venereal 
disease, and there was no evidence sugges- 





left foot, but stated that it must have been 
when he was about fourteen years old. 
The only cause to which he could attribute 
it was having stuck a splinter in the bot- 
tom of his foot when he was about six years 
old, but he stated that the splinter did not 
go in deeply and that it was removed by a 
physician without any trouble. From the 
time he first noted the pain until the pres- 
ent, it had been gradually getting worse, so 
that while in the past, he has had jobs such 
as delivering handbills, clerking in small 
grocery stores, etc., he stated that he is no 
longer able to hold any job requiring walk- 
ing or standing for long at a time. When 
he was 18 years old he noticed for the first 
time that there was a hard swelling begin- 
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ning on the dorsum of his foot. This 
caused pain on pressure, the pain being 
dorse-ventral. There has never been any 
redness or local increase in temperature in- 
volving this swelling. On removing the 
shoe, the pain immediately began and 
lasted, with gradually diminishing intensity, 
for approximately thirty minutes. Move- 
ment of the toe during the painful period 
did not cause an increase in its intensity, 
and movement of the toe after cessation 
of the pain did not cause the pain to return. 

Physical examination of the foot re- 
vealed a moderate swelling in the region of 
the second metatarso-phalangeal joint, the 
swelling apparently being largely confined 
to the distal end of the metatarsal. It did 
not show any redness and was firm on pal- 
pation. No local fever was present. It 


was painful dorso-ventrally on pressure. 
Replacing the shoe resulted in the pain 
commencing again and it lasted for ap- 
proximately the same time as after removal 
of the shoe. 

Radiographic Examination —The right 


foot showed no roentgenologic evidence of 
pathology. All of the bones and joints of 
the left foot were normal with the excep- 
tion of the second metatarsal and the proxi- 


mal head of the proximal phalanx of the 
second toe. The anteroposterior view 
showed, at the proximal end of the phalanx 
mentioned, an irregularly extended, S- 
shaped articular surface. The articular 
fissure was slightly wider than normal 
and showed considerable irregularity and 
broadening; the lateral half of the fissure 
measured 1.3 cm. in length, while the me- 
dial half measured 0.9 cm. The articular 
head of the metatarsal showed three distinct 
hillocks, separated by intervening defects. 
The distal third of the head of the metatar- 
sal was shortened and appeared as though 
the articular cap had been compressed. 
The entire distal half of the metatarsal 
showed an altered appearance manifested 
by a gradually increasing circumference of 
the bone from the middle of the shaft out 
to the distal end. The distal end showed 
no neck at all, it having been obliterated in 
the pathologic process involving the bone. 
Both the cortex and the marrow showed 
broadening distally, though the cortex be- 
came reduced to normal size at the head. 
The spongiosa was regular as far as the ar- 
ticular cap. 

Diagnosis.—KoOhler’s disease of the left 
second metatarsal. 
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SOME PHYSICAL ASPECTS OF THE 650 KV. CONSTANT POTENTIAL X-RAY 
APPARATUS AT THE LINCOLN GENERAL HOSPITAL 


By T. R. FOLSOM, M.S., Memorial Hospital, New York City 


Formerly Physicist, Lincoln General Cancer Clinic, Lincoln, Nebraska 


apparatus, installed at the Lincoln 
General Hospital in September, 1933, 
has given daily service in cancer therapy 
since that time. The equipment has many 
unique features, and has undergone several 
alterations toward the end of clinical con- 


Tex 650 kv. constant potential x-ray 


tical, end grounded porcelain tube similar 
to the original Lauritsen design. A seven- 
stage rectifier assembly supplies the con- 
stant potential applied to the tube. The 
anode is of the multiple portal style and is 
at ground potential and shielded with one 
inch of lead. 





Fig. 1. General view of high voltage equipment with porcelain tube in back- 
ground, 


venience and reliable and economical 
maintenance. A description of the equip- 
ment as it now stands, and a discussion of 
some of its output characteristics and sin- 
gularities of operation might be of interest 
to others in the same field. 

_ The equipment? includes a nine-foot ver- 


Manufactured by the Kelley-Koett Co. 
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INSTALLATION LAYOUT 


The equipment is housed in an especially 
built wing of the Lincoln General Hospital. 
A view of the transformer room, the floor 
of which is 30 X 30 ft., ceiling 20 ft. high, 
is shown in Figure 1. In the left back- 
ground can be seen the leaded roof of the 
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treatment room. The latter has walls of 
24-inch concrete and is below the earth 
level. Its floor space is 14 X 14 ft., and the 
ceiling height is 7 feet. The porcelain 
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Fig. 2. Vertical section of tube showing two portals 
Actually, the target plane is not as shown but 
rotated 45 degrees about a vertice] axis 
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tube, seen in the far background of Figure 
1, is supported by the treatment room ceil- 
ing. The leaded steel anode tank, carrying 
the target, the four lead treatment cones, 
and the two high vacuum pumps, extends 
through the treatment room ceiling, as can 
be seen from Figures 2 and 3. The treat- 
ment cones are 47 inches from the floor, 
and give four beams simultaneously of the 
same quality and quantity in the four car- 
dinal directions. The patients are raised 
to the cones on hydraulic tables and arm 
chairs. 

Through the window on the right of 
Figure 1 can be seen the control room, 
which is in communication with the treat- 
ment room by means of a large periscope in 
the intervening wall. 


HIGH VOLTAGE APPARATUS AND CONTROLS 


The seven corona tanks seen in Figure 1 
each contain a 100 kv., 30 ma. voltage- 
doubling type of rectifier unit, which units 


are insulated from the ground by porcelain 
tubes of appropriate height, the longest 
being 6 feet. They are supplied by a cas- 
cade of seven insulating transformers, also 
contained in the tanks. The potential is 
controlled by a tapped-secondary type of 
voltage-regulating transformer supplying 
the power cascade. The regulator is oper- 
ated remotely from the control panel. 

The filament of the tube is supplied at 
high potential by means of a cascade of six 
insulating transformers contained in the 
slender column in Figure 1 near the tube. 
The corona rings seen in the figure and a 
5-inch diameter bus connecting the tube 
were found necessary to keep the corona 
losses down to about 0.3 ma. at 650 kilo- 
volts. No visible corona exists except at 
the top of the tube, and there it amounts 
only to a few one-inch-long ‘‘whiskers.” 

A 50. em. chromium-plated sphere can be 
seen in Figure 1; its mate can be lowered 
from the ceiling by a motor-driven lead 
screw controlled on the switch board. On 
the Jeft hand wall can be seen the blades of 
the synchronous eleetrostatic voltmeter 
and its corona shield, The latter is about 
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four feet from a full-potential electrode of 


similar shape. 
It was found that the electrostatic volt- 


Fig. 3. 
pumps. 
axis of the beam. 


meter was unable to detect the ripple in 
potential at 650 kv. and 10 ma. when the 
usual phase shifting test was made with the 
meter. The ripple, which must have been 
less than 0.5 per cent, was unexpectedly 
low but that is understandable when the 
effect of the long cascade of insulating 
transformers is considered. The manu- 
facturer’s oscillograms show that each unit 
has a ripple of about 3 per cent on 10 ma. 
load, but the various units are supplied 
with alternating current which is progres 
sively out of phase at each unit because of 
the loose coupling in the transformer wind 
ings. This causes the seven small, out-of 
phase, 3 per cent ripples to add together 
into a much more smooth constant poten 
tial. 


VACUUM SYSTEM 


After five months of operation with mer 
cury high vacuum pumps, a conversion 
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was made to the newer Apiezon oil pumps. 
The mercury pumps necessitated liquid air 
which cost about one hundred dollars per 


Shielded anode, showing four treatment cones, and the high vacuum 
The cones have transparent end windows which may be rotated about the 


month, and which had to be shipped from 
several sources up to 200 miles distant. 
Delay meant shut-down and contamina- 


tion. Dry ice and acetone were found in- 
sufficient as a refrigerant for the traps. 

The first Apiezon pumps were built after 
the design of Lauritsen and Crane, and 
were found faster for their size than the 
previous mercury pumps. These earlier 
pumps were of 6-inch diameter. 

However, a peculiar discharge haunted 
the tube at this time, which led to the im- 
plication that the Apiezon oil, used without 
any trap, as Crane and Lauritsen used it, 
might be diffusing into the tube in small 
quantities, The matter was investigated 
by building a new three-stage otl pump 
which was better cooled, and, in addition, 
a large battle type of charcoal trap. This 
trap could be heated to redness while the 
tube was closed off by a valve and then 
cooled with a water jacket while pumping 
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the tube. The net result was that no 
change in the discharge was noticed and 
the blame was removed from the oil. In 
fact, later investigation showed that the 
tube worked better, as it stood then, with 
a 0.1 micron vacuum rather than still 
lower—say, 0.005 micron. It was discov- 
ered that when the tube, operating at full 
potential,was disconnected from the pumps 
by a valve the stability and freedom from 
discharge current improved as the pressure 
built up. This took about 15 minutes and 
was terminated suddenly—a gas rush oc- 
curred when about 0.1 micron pressure was 
reached. A needle leak valve was then in- 
stalled for a while to maintain an optimum 
vacuum, but was later discarded when 
changes in the tube electrodes made a 
higher vacuum necessary. 

Recently the entire vacuum system was 
rebuilt at the laboratory to incorporate the 
information gained from experience. All 


rubber and wax seals were eliminated and 
replaced with lead gaskets squeezed with 


extra heavy bolts. Two small pumps of 
4-inch diameter were placed directly next 
to the tube, as seen in Figure 3. The whole 
system, made of welded steel tubing, was 
designed in units which might be tested 
with 100 pounds air pressure under water 
at any time in case of a future leak. 

The pumps are all shut off after treat- 
ments are concluded for the day and 
turned on an hour before treatments begin 
in the morning. If the tube has been 
opened to the air, a good running vacuum 
can be obtained again in less than three 
hours. About 300 watts are used by the 
oil pumps which are heated with percolator 
heating elements. 

To cut down the pumping-out time, the 
backing-pump system was reduced in 
length and its diameter was increased to 
two inches. For the same purpose also the 
second stage pump was made with a di- 
ameter as large as the first stage high speed 
pump. The former has a '/; inch orifice 
and the latter a ’/, inch one. Experience 
indicated that the most practical vacuum 
system for a short-gap tube of this type 
should put more emphasis on the rough 
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vacuum and second stage system, and less 
emphasis on the high vacuum pumping 
speed. Such a tube gives off very little 
gas when running and requires a relatively 
poor vacuum. Cold emission discharge is 
apt to be much more of a limitation than is 
gas discharge. The pumps mentioned 
above apparently ‘‘take hold”’ at a pres- 
sure of several millimeters of mercury, a 
distinct convenience when there is such a 
large volume to exhaust. 


TUBE DESIGN 


Originally the tube was of the single ac- 
celeration type, the cathode ball being 
about nine inches from the bottom of the 
steel tank seen in Figure 2. At voltages of 
about 500 kv., a rapid succession of quickly 
extinguished discharges took place; the 
frequency of these bursts, but not their 
violence, increased with the voltage. At 
600 kv. these discharge bursts were so 
rapid that they produced about 5 ma. of 
tube current regardless of the filament cur- 
rent and added to the latter. However, no 
electrode damage was ever noticed other 
than a slight “etching effect’’ on the cath- 
ode ball. Changing the shape and condi- 
tion of polish of the cathode had no effect 
on this wild discharge. A dummy cathode, 
2 ft shorter, was tested and gave the same 
discharge. 

A heavy lead pinhole camera was placed 
so as to view the bottom and sides of the 
anode tank, through a conical hole in the 
lead shield, and several films were exposed 
for about an hour. The discharge was 
found to consist of hundreds of tiny bright 
spots on the inside of the steel tank. These 
spots moved at random and, what was 
more interesting, had no predominance at 
rough spots where higher field intensities 
would be expected. 

As was previously mentioned, this dis- 
charge was discovered to be greatly dimin- 
ished when the pressure was permitted to 
build up to about 0.1 micron. The conclu- 
sion drawn was that the discharge was cold 
emission and not gas discharge, and was 
screened or damped by the gas molecules in 
some way. Recently a cylindrical elec- 
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trode, connected to the mid-potential of the 
rectifier, was installed in the tube. This 
screens off bombardment of the steel by the 
full potential discharge and redistributes 
the potential toward a somewhat more 
favorable gradient. The cylinder is rolled 
from ordinary 16-gauge steel and merely 
sand polished and is probably too rough. 
In the neighborhood of 700 kv., the dis- 
charge is now about the same as it was for- 
merly at 500 kv. and is equally probable 
between the inner and outer fields. Focus- 
sing is not difficult with this electrode; a 
cone in the cathode ball contains 1/,; inch 
diameter pancake filament which can be 
adjusted by means of a “‘sylphon’”’ at the 
top of the tube. A focal spot of about 
three centimeters diameter is customary. 

It might be pointed out that in case very 
complete x-ray protection is essential in the 
vertical direction, this might be very effec- 
tively obtained by making the cathode wall 
as well as the bottom plate on the mid- 
potential electrode (Fig. 2) of the heavy 
tungsten-in-nickel alloy described by Read 
(1) or of other heavy metal. Complete pro- 
tection in all directions is more difficult in 
other types of tubes and requires tons of 
lead on distant walls. 


TARGET, FILTERS, AND TREATMENT CONES 


The anode was designed so that four pa- 
tients might be treated simultaneously. 
However, the desirability of having all four 
beams identical in quality as well as in in- 
tensity was soon realized, and an effort was 
made to accomplish this. As will be seen 
from Figure 2, two of the beams come from 
the face of the 45° inclined target and two 
beams must penetrate the target. In 
Figure 2 only two beams are shown, one of 
each type; in reality, however, the four 
beams emerge at 45° angles from the inter- 
section of the target and the horizontal 
plane. Because of this angular penetra- 
tion, the thick gold or tungsten targets and 
their supporting slab of copper and solder 
caused the two target-penetrating beams 
to be heavily, though indeterminately, fil- 
tered. To correct this, a thin copper target, 
electroplated with '/1 inch of lead, was 
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Fig. 4. Showing exaggerated demonstration of 
the use of illumination to outline the treatment 
beam. Normally the patient is placed close to 
the cone. 


developed and found very satisfactory. 
Up to 10 ma. at 650 kv. could be carried 
continuously on a focal spot of about one 
inch diameter. The target is surrounded 
with 1 cm. of water held in a 3 mm. thick 
aluminum jacket. A complete description 
of this use of lead for targets is published 
elsewhere (2). Using this target, with four 
beams filtered with 2 mm. of lead, there is a 
quality difference due to the target filtering 
of about 0.3 mm. of lead. This was found 
by making complete lead absorption curves 
of all four beams. This amount of lead is 
then added to the face beams and the small 
intensity difference is then corrected by add- 
ing copper filters. It will be noticed from 
the copper curves shown that very little 
hardening is obtained from copper after the 
beam is thus heavily filtered. 

Secondary filters consist of 0.5 mm. of 
tin plus at least 0.5 mm. of copper, and 3 
mm. of celluloid. Aluminum-lined lead 
treatment cones, giving a 72 cm. treat- 
ment distance, are seen in Figure 3. One- 
inch lead shutters close the beams not in 
use. The filters are placed as far as pos- 
sible from the patient (Fig. 2). 


ILLUMINATION OF TREATMENT BEAMS 


During the redesigning of the treatment 
cones, a simple scheme for making visible 
the exact course of the treatment beam 
was devised, which later proved extremely 
advantageous to the clinicians. Because 
the filters were situated in the throat of the 
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Fig. 5. 
setup for using large open air chamber. 


cone and the limiting diaphragms were 
near the patient, it was found that by 
merely placing a 75 watt lamp in front of 
the filters a light beam which coincided 
with the x-ray beam, within a few milli- 
meters, would be projected through the 
transparent celluloid at the end of the cone. 
The amount of filtering due to the light 
bulb was considered negligible. Figure 4 
shows an exaggerated demonstration of the 
use of this beam with a patient. Normally 
the patient is close to the cone; however, 
even then the light beam is of value in out- 
lining the intersection of the x-ray beam 
with irregular surfaces, as found on the 
shoulder. It was found that the clinician 
became more conscious of the overlapping 
problem when he actually saw the beam 
projected. 


Absorption in lead of constant potential x-rays of from 350 to 650 kilovolts. 


See 7 8 


Also, experimental 


The above scheme was chosen because of 
its simplicity. However, it is evident that 
a more precise method for doing the same 
thing, even with closer treatment distances, 
can be devised with the help of a thin 
aluminum mirror placed between the fil- 
ters and the limiting diaphragm at an 
angle of, say, 45° from the axis of the beam. 
Then if a light source of the same diameter 
as that of the actual focal spot used is 
placed as far from the mirror, say, to one 
side of it, as the focal spot is behind the 
mirror, the light beam can be made to fol- 
low the x-ray beam with any desired ac- 
curacy. The cone must obviously have a 
transparent window; clear celluloid an- 
swers this purpose admirably and also re- 
duces diaphragm secondary scattering if 
made of sufficient thickness. 
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Fig. 6. Percentage absorption curves for lead. Also intensity output and calculated absorption coeffi- 
cients and equivalent wave lengths for various lead filters and voltages between 350 and 650 kilovolts. 
Fig. 7. Copper absorption curves from constant potentials of from 300 to 650 kv. made with open air 


chamber. 


ABSORPTION MEASUREMENTS 


Figure 5 shows the absorption in lead of 
x-rays of constant potentials from 350 kv. 
to 650 kv. as measured by a large open air 
chamber. The inserted diagram in Figure 
5 shows the experimental setup. A large 
parallel plate open air chamber was used 
whose spacing was 30 cm.; the lower, high- 
potential plate was 73.5 cm. long and 60 
em. wide. The amber-insulated collector 
plate had an effective width of 14.12 cm., 
and extended the full width of the poten- 
tial plate and guard plates. Carbonized 
threads, the potential of which was main- 
tained by a resistance divider, were strung 
in levels 2 cm. apart from the spacing posts 
on the corners. The lower plate was held 
at a potential of about 6,000 volts, which 
was about two times the saturation poten- 
tial found for these intensities. 

The ionization current was measured by 
means of a string electrometer and a con- 


denser compensator loaned by Dr. L. S. 
Taylor, of the Bureau of Standards. A 
seven-step lead filter wedge was used di- 
rectly in front of the restricting diaphragm 
and could be shifted at will from a safe dis- 
tance, as could the 4 cm. thick shutter 
directly behind the restricting diaphragm. 
The tube was maintained at a steady po- 
tential throughout the measurement of the 
complete curve. The diaphragms were 
aligned by means of a silk thread, and 
penumbra measurements were made photo- 
graphically. As is seen in Figure 5, three 
other rough-collimating diaphragms were 
used to restrict all but the collimated 
beam. The restricting diaphragm was 4 
cm. thick and had a hole tapered 4 degrees. 
The beam was taken from the face of the 
lead target, 45 degrees from its plane, and 
had to pass through 3 mm. of steel, about 
10 mm. of water, and 3 mm. of commercial 
aluminum jacket. 

In earlier tests it was found that the 
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large chamber could not be used satisfac- 
torily inside the treatment room. The dis- 
tance was too short for proper collimation 
and the scattering from the walls made too 
great a background radiation. Even small 
scattering is multiplied several hundred- 
fold relative to the direct beam by such a 
chamber, and any adequate shielding 
around the chamber would weigh tons. To 
overcome this difficulty, a 48 cm. thick 
concrete wall was drilled and 4 cm. thick 
lead plates placed at both ends of the hole. 
The beam was restricted by the first dia- 
phragm to fall within the area of these 
plates. Furthermore, to prevent scatter- 
ing of the beam after its having passed the 
chamber, a 10 ft. long tunnel was provided 
behind the chamber (Fig. 5). 

Figure 6 shows the values of Figure 5 in 
percentages to make intensity comparisons 
easier. The initial intensities in the ab- 
sorption curves are obviously not the same 
but are shown in the upper inserted dia- 
gram. In the latter graph can also be seen 
the r per minute per milliampere intensi- 
ties at 72 cm. distance when various lead 
filters are used on voltages from 350 to 650 
kilovolts. 

The lower inserted graph is included as a 
convenience to anyone wishing to compare 
the hardness of x-rays for different voltages 
when lead filters of from 100 per cent to 5 
per cent transmission are chosen. The ab- 
sorption coefficients are taken from the 
slopes of the absorption curves in Figure 5, 
and the monochromatic equivalent wave 
length scale is taken from recent data by 
M. T. Jones (3). It should be noted that 
these graphs consider beams coming 
directly from the lead filters, without 
any secondary copper or tin filters being 
used. 


COPPER ABSORPTION CURVES 


The copper absorption curves shown on 
Figure 7 were made in the same manner as 


the lead curves. A 300 kv. curve is also in 
cluded. The half value layers taken from 
the copper curves are shown in Table J 
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TABLE I 


Half Value Layer, 

with Initial 

Constant Filtering of 

Potential Tube Alone 

(kv.) (mm.) 

300 
350 
400 
450 
500 
550 
600 
650 


Half Value Layer, 
with 3.5 mm. 
Copper Extra 

Filtering 
(mm.) 
3.7 


to 


Wo 


“Tee DOWD 


i aetetn 
wo) 


_ 


The tube wall filtering is cstimated to be 
equivalent to 2.5 mm. of copper. The 
third column is included so that compari- 
son can be made with the constant poten- 
tial half value layers given by A. Bouwers 
and J. H. van der Tuuk (4), who used a 
tube having a 3 mm. thick steel wall. Their 
data agree well with Column 3. Close 
comparison is not possible, however, since 
in both cases the copper equivalence of the 
initial tube wall filtering is merely esti- 
mated. Furthermore, their method of 
measuring voltage is not stated. 

Copper is not as desirable as lead for com- 
paring qualities by means of complete ab- 
sorption curves. This is especially true 
when an open air chamber is used because 
the very thick filters scatter the beam so as 
to make almost impossible its proper colli- 
mation. Furthermore, there seem to be 
no available reliable monochromatic ab- 
sorption coefficient data in the heavily fil- 
tered 600 kv. ranges. For this reason it is 
not possible to compare accurately the rela- 
tive filtering efficiencies of lead and copper 
in this region. However, rough extrapola- 
tions of available data give the advantage 
definitely to the lead, as might be expected. 


VOLTAGE MEASUREMENTS 


The 50 cm. sphere gap was used as the 
voltage standard in making the absorption 
measurements. ‘The calibration data used 
are found in Table IT. 

These data are included here because 
they are, as yet, unpublished data made 
available to us by the electrical measure- 
ments division of the Bureau of Standards. 
They consist of a provisional weighting 
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TABLE II..-SPHERE GAP CALIBRATION DATA 
(WEIGHTED) 25° C., 760 MM. ONE SPHERE 


GROUNDED 
Gap Distance Crest Negative Sparks 

(cm.) (kv.) 

5.0 136 

7.5 197 
10.0 260 
12.5 317 
15.0 367 
17.5 411 
20.0 451 
22.5 486 
25.0 519 
30.0 573 
35.0 615 
40.0 651 
45.0 681 
50.0 758 


under consideration by the Committee on 
Standards of the A.I.E.E. of the spark gap 
data of several recent investigators. These 
data are considerably different from the 
1928 A.I.E.E. standard (5) commonly used 
in the past in this country. For example, 
for a gap of 40 cm., the old A.I.E.E. data 
give 694 kv. crest for either positive or 
negative sparks. Meador’s more recent 
data give 635 kv. negative crest, and the 
above weighted data give 651 kv. for the 
same gap. 

With the realization that the older 
sphere gap voltage standards for the higher 
voltages are now in a state of revision, the 
above provisional weighting was chosen 
and herewith included. The weighted 
points will probably be closer than the old 
points to the finally accepted standard, if a 
consistent standard ever is established. 
The measuring of the separate sparking 
distances for positive and negative poten- 
tials, as is implied by the more recent in- 
vestigations, is not satisfactorily explained, 
especially with regard to constant poten- 
tials. Unfortunately, the sparking dis- 
tance investigations in the higher voltages 
have all been made with alternating or 
surge potentials. 

It seems that at present it is important 
that voltage data referred to sphere gaps 
should include an adequate description of 
the technic used and the configuration of 
the surroundings. Future salvage may 
then be possible. 
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As seen in Figure 1, the sphere gap used 
was between the ceiling and several high 
potential surfaces. The closest conductors 
were about three diameters from the 


spheres. The lower sphere is seven feet 
from the nearest wall and about seven feet 
from the ceiling. 

An electrostatic rotary voltmeter was 
built shortly before the absorption meas- 
urements were made with the hope that 
this would solve the voltage problem. 
However, the behavior of this meter above 
600 kv. was dubious and it was not used as 
a standard. This did not prevent its being 
used as a very satisfactory voltage indicat- 
ing device for maintaining constant volt- 
age during long absorption measurement 
readings. Surges, load drops, and gas dis- 
charges are immediately indicated by the 
large scale deflections of such a meter, 
which makes it an invaluable aid when a 
tube is operated at near its maximum po- 
tential. 

When calibrated at 300 kv. against the 
sphere gap, the electrostatic meter followed 
the sphere gap curve within about 2 per 
cent up to 600 kv., but thereafter departed 
erratically. This was attributed to space 
charge due to the closeness of the collecting 
vanes to the high potential surfaces. There 
was, however, no visible corona near the 
meter. 

A very satisfactory agreement between 
the sphere gap data of T. R. Meador and 
the readings of a rotary voltmeter calli- 
brated at 8,000 volts has been found by 
Henderson, Goss, and Rose (7). However, 
the experience of Tuve and others casts 
serious doubt as to the reliability of such 
electrostatic voltmeters as standards at 
high voltages (6). 


TREATMENT TECHNIC 

The treatment technic adopted made use 
of 20-minute treatments at the intensity of 
lSr per minute. The total customary dose 
to one skin field was from 2,000 to 3,000 r. 
Several skin fields were used, usually in ro 
tation throughout the month-long series of 
treatments. The voltage is maintained 
near 625 kv. and the filters, as mentioned 








688 


previously, consist of 2.3 mm. of lead, 0.5 
mm. of tin, and at least 0.5 mm. of copper, 
and finally, 3 mm. of celluloid. 

The expense of operation is relatively 
low in this installation. A convenient in- 
dex of the expense for operation six days 
per week and about four hours per day is 
the monthly power bill. This averaged 
about $50 at the rate of 1.75 cents per kilo- 
watt hour. Other expenses cannot be 


easily stated, because in the past three 
years these have consisted mostly of de- 
velopmental expenses and research. 
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A FLUOROSCOPE ATTACHMENT FOR CROSS-SECTION DRAWING AND 
LOCALIZATION, WITH AN ADAPTATION FOR RADIOGRAPHY 


By MARTIN SZABADOS, M.D., Brooklyn, N. Y. 


ALMIERI, in 1921, described the 
P principle of an original method of ob- 
taining a plastic model of the living 
heart by the aid of x-rays. Palmieri, who 
realized that the heart in silhouette is a 
record of the tangential rays, first obtained 
aseries of films of the heart with the patient 
rotated at definite angles. Subsequently, 
these heart silhouettes were copied on card- 
board and cut out. In the next stage of the 
procedure, he used a cutting wire, fastened 
to a fixed point representing the focus 
which followed the cardboard silhouettes in 
the order of their production. At the same 
time the wire cut off pieces of a plastic 
block, mounted on a turntable, to dupli- 
cate the various positions of the rotation of 
the patient. Thus was sculptured, for the 
first time, the model of a living organ. 

It is very simple to visualize a fluoro- 
scopic adaptation of Palmieri’s principle. 
There must be two synchronized turn- 
tables, one for the rotation of the patient 
and one for the rotation of the plastic 
block. Such an apparatus has been de- 
signed by Lysholm, in 1926, and by 
Schatzky, in 1928. 

For the purpose of cross-section drawing 
and localization, a similar apparatus has 
been developed. In such modifications, a 
writing system takes the place of the cut- 
ting system. Again the rotation of the 
record is synchronized with the rotation of 
the patient. The enveloping tangents can 
be produced by divergent rays exactly over 
the organ (Klason, 1929); the tangents can 
be obtained also by keeping the record in a 
stationary position overhead. Under such 
conditions the writing device moves with 
the fluoroscopic tube and screen which are 
made into a rigid system (Groedel, 1921). 

The fluoroscopic adaptation of Palmieri’s 
method utilized a horizontal plane for the 
production of the record. Cross-section 
drawings are obtained overhead, with the 
patient in a sitting position. The entire 


Fig. 1. Fluoroscope attachment for cross- 
section, adapted for divergent rays. 


apparatus occupies considerable space, and 
seems to be too elaborate when compared 
with its limited practical usefulness. 

It would seem that the development of 
an attachment for one’s own vertical fluoro- 
scope would be more practical than the 
specially built fluoroscopes mentioned. 
The attachment herein described was de- 
veloped by the writer and built in his office. 

I. Attachment for the Method by Parallel 
Rays.—The attachment is built from maple 
wood, on a heavy base, 24 inches square, 
upon the center of which is mounted a hori- 
zontal circular turntable, 19 inches in diam- 
eters, to serve as a platform for the patient 
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as he stands erect for the examination. Six 
inches from the center a vertical post is 
built to support the standing patient in the 


a 


Fig. 2. 
exposures. 


The counterbalanced fluo- 


same position. 
roscopic screen and the recording system 
are mounted on a vertical frame attached 


to the solid base. A second turntable of 
similar construction is mounted perpen- 
dicular to the table which serves as a plat- 
form for the patient and as a mounting 
surface for the record. } 

The two turntables, one for the rotation 
of the patient and one for the rotation of 
the record, are geared up with each other 
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by a one-to-one wooden gear at the foot of 
the apparatus. 
The recording ruler reaches from the 


The attachment is mounted for radiography and placed in position for 


upper end of the apparatus to the record 
and is supported on a light frame, which 
moves in a vertical direction in grooves of 
the main stand. Two crude rubber bands, 
four fingers in width, at the top of the ap- 
paratus, provide for the elastic recoil of the 
ruler-supporting frame. A self-inking roller 
is fastened into the lower end of the ruler 
which serves as a recording device. The 
ruler may also be shifted from one side to 
the other by means of a brass rack, a mo- 
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tion necessary in marking points to be 


localized. Lines are recorded by pressing 
the ruler-supporting frame downward. Us- 


Fig. 3. 
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A segment of the rotated heart projected on strips of a film. 
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ing of the fluoroscopic shutter. This indi- 
cates the direction of the central ray in 
orthodiagraphy. 





An objective 


method of recording the tangential ray. Focus-film distance is 38'/; inches. 


ing the edge of the ruler to aim at a desired 
point on the fluoroscopic screen would give 
inaccurate results; therefore, a narrow ver- 
tical slot is cut into the ruler just in front of 


the fluoroscopic screen. Into this slot a 
strip of fluorescent screen is placed. 
Records are made on white cardboard. 

The position of the ruler is correct when 
the strip of fluorescent screen placed in it 
lights up in unison with a fluoroscopic light 
streak produced by a narrow vertical open- 


The maneuver of rotating the patient 
and recording tangents is repeated until a 
shadow is enveloped by them or a desired 
point is localized. 

The method of procedure is as follows: 
With the patient in a vertical position, 
standing on the horizontal turntable, sup- 
ported by the vertical post, the horizontal 
shutter of the diaphragm is well narrowed 
down to a thin slit across the fluoroscopic 
screen at the desired level of the «h-~ 
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horizontal line, which is drawn by a black 
dermograph on the midsection of the 
screen, is brought to overlap the narrow 
horizontal slit in the fluoroscopic light. At 
this moment the x-ray tube is clamped to 
prevent any vertical motion. After a brief 
orientation with open shutters, the vertical 
shutter is narrowed down to a thin slit. 
The tube is shifted horizontally until the 
vertical streak of light, the horizontal pen- 
cil line on the screen, and the border of the 
heart cross each other in one point. This 
is the moment when the central ray is tan- 
gential to the heart shadow at the level de- 
sired. Following this, the recording ruler 
and scriber are brought into position, by 
shifting the ruler on the horizontal rack 
until the fluorescent strip placed into the 
ruler lights up. This indicates that the 
center line of the ruler is in the direction of 
the central ray. The lever of the scriber is 
let down, pressing it against the white 
cardboard; the ruler is kept immobile by 
the left hand of the operator, while the 
right hand presses the frame in a down- 
ward direction. By this action a vertical 
line is drawn on the record. Before per- 
mitting the frame to recoil, the lever of the 
scriber is disengaged. Now we are ready to 
repeat the procedure by locating and re- 
cording a second tangent, and so forth. 
The patient is sent through a 180° rota- 
tion, sufficient to record ten to twelve well- 
placed tangents. 

IT. Modification of the Apparatus for Di- 
vergent X-rays.—The tangential envelope 
of divergent rays can be pictured best in 
our mind by seeing the imaginary set of 
tangents around the heart, from above. It 
is possible to produce a tangential envelope 
of original size above the heart on a turn- 
table rotated concentrically with the pa- 
tient’s platform on the same axle (Klason). 

With our apparatus we have to obtain 
the diagram of tangents on a turntable 
which is at rectangles with the turntable of 
the patient. A device must be provided for 
marking the emergence of the divergent ray 
and for recording its direction in the plane 

_ * =~«etical stand. Besides, there are 
“toh are partly 
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self-evident and partly found out by ex- 
perience. The center of the two turntables 
must be in the same vertical plane with the 
one crossing the focus. This plane must be 
at rectangles with the frontal plane of the 
vertical stand. Thus, the central ray is 
perpendicular to the screen. A fixed point 
is chosen in the midplane of the apparatus 
to serve as a duplicate focus, around which 
an arm is to rotate on a sector in front of 
the record. This arm is destined to dupli- 
cate the divergence of the tangential ray. 
The distance between the duplicate focus 
and the center of the record-holding turn- 
table must be equal to the distance between 
the x-ray focus and the center of the patient’s 
turntable. The length of the arm, supported 
by the fixed point, is equal to the focus- 
screen distance (or focus-film distance). The 
position of the tangential ray is located by 
means of a vertical arm, moving from side 
to side on a horizontal brass rack, as the 
ruler moved on our basic design. This arm 
extends in front of the screen downward to- 
ward the lower edge of the apparatus in 
order to take part in a mobile joint with the 
arm suspended from the duplicate focus. 
Thereby, a devise is made for the transmis- 
sion of the divergence of the tangential ray 
to the record. This arm, suspended from 
the fixed point, is used then as a ruler for 
the marking of the divergent tangents. 

The longer vertical arm is made of two 
sections, joined by the means of a slot, per- 
mitting self-adjustment of the length. A 
protruding sighting device is on the reverse 
aspect of the perpendicular arm, toward 
the screen. The sliding frame of the pre- 
vious apparatus, which carried the ruler 
and the inked scriber, is now solidly fas- 
tened to the vertical frame. The scriber is 
removed. The remaining ruler was altered 
and became the vertical arm with its two 
sections. The model focus is also supported 
on a crosspiece of this frame. 

The method of procedure is as follows: 
It is very important with this method to 
center the x-ray tube correctly. Devia- 
tions from the central ray cause most seri- 
ous displacements of the tangents. The 
central ray must be perpendicular to the 





























fluoroscopic screen; therefore, a metal wire 
is suspended in the vertical midline of the 
fluoroscope, the shadow of which must co- 
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arm, the materialization of our tangential 
ray, is then used as a ruler and its direction 
is recorded on a white cardboard by a car- 
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Fig. 4. The tangential envelope of the heart is obtained on the basis of Figure 3. 
The tangents were transferred by the recording device seen in Figure 1. Drawing 
is true to size and shape. Patient, male, age 16 years, mitral insufficiency and 


stenosis. 


incide with the vertical midline of the at- 
tachment. This midline is marked on the 
fluorescent screen by a black dermograph. 
The focus of the x-ray tube is brought into 
the midplane by narrowing the vertical 
shutter. Once the central vertical streak 
of light coincides with the midline, the tube 
has to be clamped to prevent movement to 
either side. And after the focus is brought 
to the level where the cross-section is de- 
sired, vertical motion is prevented. The 
shutters are wide open and the tube is im- 
mobile. 

The patient is then passed through a 
random rotation. The emergence of the 
tangential x-ray is marked by shifting the 
vertical arm on its rack. At the same time 
the arm, rotating around the model focus 
and joined withthe vertical arm, will assume 
the position of the divergent tangent. This 





penter’s black crayon. Again we repeat 
the maneuver until the task is completed. 

3. Radiographic Variation of Method 
IT.—F¥or years we worked on the problem 
of a radiographic apparatus for cross-sec- 
tion drawing in original size. We thought 
that the solution lay on the line of tele- 
roentgenography. Experiments along this 
line gave from 15 to 20 per cent enlarge- 
ment and great distortion, which prevented 
us from thinking that the problem could be 
solved by divergent rays. When the fluoro- 
scopic method for divergent tangents was 
tested, the long-sought solution of the 
problem occurred to us in a moment’s 
time. 

There was already a wooden rack for the 
hanging of lead sheets on both sides of the 
vertical stand, originating from experi- 
ments with teleroentgenograms. There 
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also was a niche for a 14 by 17 in. cassette, 
on the back side of the frame carrying the 
fluorescent screen. The apparatus thus 
equipped was placed in position at the ver- 
tical fluoroscope, which was destined now 
to act as a radiographic apparatus. A 
plaster disc, imitating a heart cross-section, 
was fastened upon a lamp stand and placed 
on the horizontal turntable. Through the 
opening of an adjustable horizontal lead 
shutter, which was hung at the desired 
level, a 14 by 17 in. film was exposed, strip 
by strip, as the cassette was lowered two 
inches at a time, and the platform with the 
model was rotated before each exposure, by 
a definite angle. A 180° rotation was com- 
pleted. The film, developed and dried, 
was placed between two glass plates the 
same size as the cassette and then replaced 
upon the stand in the niche in the very 
same position in which the exposures were 
made. The individual strips of the film 
had been considered as if they were fluoro- 
scopic images, superseding each other dur- 
ing rotation. The tangents were trans- 
ferred, as described in the procedure for 
divergent rays, the record having to be 
rotated with known angles before each 
transfer. 

We found that an error of ?/, of an inch 
is inherent in the apparatus. Apart from 
this, one is delighted with the precision of 
the diagram by the radiographic method. 

Localization experiments with plaster 
discs, representing the heart and spine, and 
with a steel ball to be localized were also 
done, and with good results. 

The classical objective is the cross- 
sectional drawing of the heart. We chose 
from among the patients a frail boy with 
double mitral disease, of whom we took 
three series of strips of the rotated heart, 
resting him a day between films. We re- 
placed the first film between two glass 
plates in the niche where the exposures 
were made and contemplated the first film 
with trepidation. ‘There were six strips ex- 
posed resulting in ten tangents. The sub- 
sequent films with nine strips gave twelve 
tangents available for transfer. If the dis- 


tribution of the tangents is favorable, 
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twelve lines will result in a_ beautiful 
diagram. 

In the average patient, the heart shadow 
cannot be sufficiently defined in the region 
Our frail pa- 


of absolute heart dullness. 
tient was an exception. 

We again mention the geometrical pre- 
cision by which the tangents follow each 
other. The appearance of the cross-sec- 
tional drawing prepared by fluoroscopy is 
somewhat less orderly, although the draw- 
ings obtained by the two methods check 
very well from a practical viewpoint. 

Finally we wish to remark that, with pa- 
tients of average weight, provision must be 
made for film-changing, or, better yet, a 
roll film should be used. This will permit 
the exposure of a larger number of strips; 
the roll film would also eliminate the bulky 
shutter and the lead sheets, and would re- 
duce the film-chest distance. To be able to 
rotate the patient we required considerable 
space, which resulted in about eight inches 
film-chest distance. This is necessary, for 
we could not alter the basic design of the 
apparatus, which had already been rebuilt 
several times. 


DISCUSSION 


A fluoroscopic attachment designed for 
cross-sectional drawing, by either the paral- 
lel or divergent rays, may become a useful 
adjunct to our x-ray apparatus. 

Working with parallel rays requires more 
manipulation of the fluoroscope; it is a 
longer procedure and more strenuous for 
the patient. This method was presented, 
therefore, more for didactic reasons. The 
procedure with divergent rays puts very 
little strain on the patient, especially if an 
assistant aids in recording. 

There is a subjective factor with these 
fluoroscopic methods, dependent upon 
the operator. The author worked out a 
correct radiographic method, which pro- 
vides for an objective marking of the tan- 
gents, and, thereby, the stage of transfer- 
ring of the tangents becomes a clean-cut 
draftsman’s procedure. 

The geometrical exactness of the cross- 
section diagram depends on the ability of 
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the patient to stand immobile, both during 
the fluoroscopic and the radiographic 
phase. With the radiographic method, at 
full daylight, the patient is greatly aided in 
maintaining the initial position by his eye- 
sight, which plays an important rdéle in 
maintaining body equilibrium. The 
method can be completed by a technician. 
Palmieri’s original method was modified 
by several authors. These modifications 
did not alter Palmieri’s principle, and they 
differ mainly in the method of synchro- 
nization of the rotation of the patient and 
of the record. Groedel synchronized the 
scriber with the deviations of the central 
ray on a sector around the patient, and 
eliminated the turntable for the rotation of 
the record. Klason, by rotating the record 
overhead, concentrically with the patient’s 
turntable, could use divergent rays and ob- 
tain a diagram of original size. Granted 
the excellence of these two methods, a good 
radiographic procedure was not devised. 
Our apparatus differs from others mainly 
in the method of synchronization. But, as 
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with others, the introduction of a new way 
of synchronization resulted in certain ad- 
vantages. Working with the patient in the 
upright position permitted the gearing up 
of the two turntables with each other. 
This resulted in reducing the overhead 
equipment, permitting the use of ordinary 
fluoroscopic settings, and making the record 
visible during its production. Finally, it 
gave opportunity for the development of a 
radiographic method. This, if a good 
radiogram is granted, is the only method 
which permits a check on the accuracy of 
the record, without recalling the patient. 
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RADIATION INTENSITIES OF X-RAY GENERATORS 


SOME OBSERVATIONS DURING THE CALIBRATION OF MACHINES FOR THERAPY PURPOSES 


By CARL E. NURNBERGER, Pu.D., Peiping, China 
From the Department of Radiology, Peiping Union Medical College, Peiping, China 


tors have been measured during the 
past two years preceding my transfer, 
in January, to a temporary stay in China. 
The measurements were a part of the ser- 
vices made available to hospitals and clin- 
ics in some of the north-central States. 
The results from each generator were ob- 
tained for clinical use; therefore, a compari- 
son of them was necessarily limited to a 
few instances in which approximately simi- 
lar conditions existed. The point to be 
stressed is that the results are characteris- 
tic of the machines exactly as they are used 
clinically and not as they might have been 
prepared for exact experimental tests. 
Five deep therapy (200 kv.) and eight su- 
perficial therapy (100 kv.) machines are in- 
cluded in the comparisons. The measure- 
ments show significant discrepancies of in- 
tensity between like machines in the super- 
ficial group in contrast to the more uniform 
output of the higher potential group. Per- 
haps this can be expected. In recent years 
a great amount of time and energy has been 
expended in the development and manu- 
facture of the higher voltage generators, 
while less attention has been given to the 
perfection of 100 kv. machines. In many 
institutions the low voltage generators are 
assembled from discarded parts of old 
machines. From the economical stand- 
point this practice may be commendable, 
but therapeutically it should not be en- 
couraged. Since there is a tendency among 
certain institutions to pay less attention to 
their low voltage x-ray intensities, the fact 
should be emphasized that the 100 kv. 
machines are erratic in their x-ray produc- 
tion; consequently, these machines need 
frequent recalibrations. 
The x-ray intensities were measured in 
free air by means of a thimble ionization 
chamber. The sensitivity of the dosimeter 


Tier intensities of several x-ray genera- 


was kept approximately constant by fre- 
quent checking and adjustments in a stand- 
ardization laboratory. Immediately pre- 
ceding the measurements, the peak volt- 
age of each machine was determined by 
the sphere-gap method. Appropriate tem- 
perature and atmospheric pressure correc- 
tions were applied to the sphere-gap set- 
tings and to the r-meter records. Tubes 
and insulators were cleaned beforehand. 
Insofar as possible intensities were meas- 
ured with identical filters, tube currents, 
and target-meter distances; still these fac- 
tors had to be selected to meet the need of 
each individual clinic. For this reason 
only three groups of measurements are 
comparable. They are given in Tables I 
and II. 

The first four generators in the 200 kv. 
group used mechanically rectified currents 
and water-cooled Coolidge x-ray tubes 
(Table I). The latter were housed in vari- 
ous kinds of lead protection drums. The 
fifth 200 kv. generator, which is added 
merely for comparison, is a full wave, valve 
tube condenser, “‘constant’’ potential gen- 
erator. An oil-immersed tube of the West- 
inghouse 200 kv. type is used with this cir- 
cuit. All of the 100 kv. generators except 
No. 5 were mechanically rectified; No. 5 
used half-wave, valve tube rectified cur- 
rent. Air-cooled, broad focus, universal 
type Coolidge tubes were used without ex- 
ception in these generators. 

For purposes of comparison, the meas- 
ured intensities in roentgens (r) per min- 
ute were reduced by calculation to identi- 
cal conditions except for small differences 
in filter thicknesses in a few cases. The in- 
verse square law of intensities and direct 
proportionality of tube currents and inten- 
sities were assumed. ‘The inverse square 
law is not precisely applicable to short dis- 
tances and broad focal spots, but the cal- 
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TABLE I.—X-RAY INTENSITIES OF DIFFERENT GENERATORS 































































































200 kv. Generators 
Generator Ma. “a “4 Gaus | ang sauce aitot rcv 
(mm. of Cu) Measured | Per ma. at 70 cm. 
A 30 70 1Cu+225Al | 1.25 17.6 587 | 
B 20 70 1Cu +7 Al 1.40 | 1s 589 
c 30 50 1Cu+1Al | 1.25 | 325 | 587 
D 30 70 1Cu+1Al_ | 1.23 | 20.9 696 | 
rs 8 70 1Cu+3Al_ | 1.50 te: 3 1.48 
100 kv. Generators: No Filter 
fiiaiiniat Ma. S. T. D. Roentgens per Minute 
(cm.) Measured | Per ma. at 12 in. 
1 8 | 16 87.0 | 19.2 
2 2.5 | 10 98.5 27.5 
3 5 | 10 237 33.2 
4 a | 16 59.4 26.2 
5 5 | 12 61.9 12.4 
6 |} 4 | 12 | 864 | 21.6 
| 7 | 12 | 163 20.4 
L 8 4 | 2 | 90 22.5 


















































j 100 kv. Generators. 1 mm. Al 
1 8s | 10 97.0 | 8.3 
2 25 | 10 | 403 | a 
— 5 | 10 #1«| 830 | 11.5 ' 
- * | @ | 16 | 20.1 | ~— gg ‘ 
—sy | ss | 1014 8g 
| «ee .-«+ «+ | =i 





culated values are sufficiently accurate to 
demonstrate close agreement in output of 
the 200 kv. group in contrast to the lower 
potential group. The output of machine 
E was expected to rise above the others for 
the “‘constant”’ potential circuits have been 
shown to do so elsewhere. The maximum 
of unfiltered radiation is nearly double the 
minimum radiation intensity of generators 
in the 100 kv. group. The ratio is less if 
the rays are filtered by 1 mm. of aluminum. 

There are several possible causes for the 
non-uniform radiation intensities of ma- 
chines which apparently are operated at 





the same peak voltage and average currents, 
and which use the same type of tubes, elec- 
trical circuit, and filters. Probably most 
of the difference observed in practice can be 
attributed to the generators and auxiliary 
equipment and not to the tubes themselves. 
Taylor has shown that tubes of the same 
make and type give practically the same 
output on any one generator. Aside from 
misalignment of target and ports, improper 
shielding of stem radiation, and other ad- 
justments of this nature which may be cor- 
rected in the treatment room, there are 
other less controllable factors which in- 
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TABLE II.—REPEATED CALIBRATION OF 
SAME GENERATORS 





Roentgens per Minute | 

Generator a — 
Zz A 17.6 15.4:15.3:15.4 | 
B at 159 | 

Cc B25 33.8 | 

1, 0 filter 74.9:67.9:87.0 

1, 1 mm. AL 104.5:90.2 

- it — |- -—_— 


3 237 iia . 























90.5:97.0 | 
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fluence the x-ray output. The wave form 
of the applied voltage, which depends to a 
large extent upon the power drawn from 
the generator, determines the quantity as 
well as the quality of the radiation. The 
complete descriptions of dosage should in- 
clude some characterizing factor; thus, the 
x-ray beam’s absorption curve for copper, 
or its half value layer is recommended. 
Another cause for the observed differ- 
ences in output may be errors in the milli- 
ammeters and in voltage determinations. 
Milliammeters in circuits assembled from 
old spare parts or in circuits of poor elec- 
trostatic shielding are subject to inaccura- 
cies. The checking of milliammeters 
should be a routine part of the work. Volt- 
ages determined by means of sphere gaps 
may include unavoidable errors in practice. 
For example, at the time of calibrating gen- 
erator D, an accurate value of the baro- 
metric pressure could not be obtained 
since there were no reliable barometers in 
the small town in which the hospital was 
located. Therefore, the high roentgen 
output of this unit may have been caused 
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by a voltage setting actually greater than 
200 kv. 

Radiologists who do not possess or have 
frequent access to dosage meters invari- 
ably ask how often their x-ray units should 
be calibrated. The answer depends on the 
use and stability of each particular genera- 
tor. Undoubtedly some generators re- 
quire more frequent calibrations than 
others. The measurements have not been 
extensive enough to allow one to draw 
fixed conclusions or to set a minimum num- 
ber per year; still a few repeated tests 
present certain indications (Table II). An 
interval of at least three months elapsed 
between the repeated tests. New x-ray 
tubes were installed between the 1934 and 
the 1935 tests of generators A and B. In 
all other instances the same tubes were in 
use. Thus, constancy of x-ray output 
may be expected from 200 kv. generators 
as long as the same tube is used. The in- 
stallation of a new tube may result in ap- 
preciable change in intensities; therefore, 
recalibrations are suggested immediately. 
The 100 kv. generators are not so constant; 
they should be recalibrated frequently. 

The results show clearly that to express 
x-ray dosage in milliampere-minutes with 
certain peak voltages is not sufficient. 
Doses described exactly alike in these 
terms may differ in total roentgens. It 
must be emphasized that low voltage gen- 
erators for therapy purposes are likely to 
be more erratic in x-ray output than the 
200 kv. generators. Dosage limits be- 
tween good results and skin injuries are as 
narrow for superficial therapy as for deep 
therapy, particularly protracted deep ther- 
apy; therefore, standardization and re- 
calibration of both types of generators are 
equally important. 
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A ROENTGENOLOGIC STUDY OF 115 CASES OF APPENDECTOMY 


FOR SO-CALLED CHRONIC APPENDICITIS 
By MAURICE FELDMAN, M.D., Assistant Professor of Gastro-enterology, Baltimore, Md. 


From the Department of Gastro-enterology, University of Maryland 


encountered a large number of adult 

patients on whom an appendectomy 
had been performed for so-called chronic 
appendicitis, without relief of their symp- 
toms. The histories in these cases were so 
striking that they left considerable doubt 
in one’s mind as to the real necessity for the 
operative procedure. Although it is well 
known that this situation exists, it is not 
usually accorded the serious consideration 
it deserves. However, it seems apparent 
from our study that the indiscriminate re- 
moval of the so-called appendices of the 
chronic type has become much more preva- 
lent than has hitherto been recorded. The 
unwarranted removal of the appendix for 
vague abdominal symptoms is of such com- 
mon occurrence that it should be dis- 
couraged by both the internist and surgeon. 
The roentgenologist is not altogether 
blameless in this regard, for too often a 
roentgenologic diagnosis of chronic appen- 
dicitis is made and the patient is rushed to 
the surgeon, who removes the appendix 
without further considering the possibility 
of other conditions which may be respon- 
sible for the gastro-intestinal disturbance. 
Unfortunately, the surgeon is not aware of 
the large number of cases—their numbers 
are increasing—that return unrelieved to 
the internist or gastro-enterologist. Many 
patients, especially those of a neurotic ten- 
dency, even find themselves in a worse 
state, and are much more difficult to con- 
trol than if they had not been operated 
upon. Hunner (1) adequately expresses 
the opinion of many observers on this sub- 
ject, stating: ‘‘The formula to operate first, 
then investigate, is a formula in which 
there is absolutely no defense when dealing 
with so-called chronic appendicitis, a diag- 
nosis which has led to more useless opera- 


[D) encoun the past few years we have 
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tions than any other in the category of 
abdominal surgery.” 

An attempt will be made in this presen- 
tation to demonstrate that in a vast num- 
ber of cases a thorough roentgenologic in- 
vestigation of the digestive and urinary 
tracts will undoubtedly materially reduce 
the number of patients operated upon for 
so-ca'led chronic appendicitis. In a large 
percentage of instances the true nature of 
the gastro-intestinal or other abdominal 
conditions will be correctly diagnosed by 
means of this procedure. Our experience 
has shown that the diagnosis of chronic ap- 
pendicitis is often very difficult, and it be- 
hooves one to be extremely cautious in 
arriving at such a diagnosis without a 
painstaking examination. It is far better 
to make innumerable unnecessary investi- 
gations than to have a patient subjected to 
a useless and often harmful operation. 

The roentgen method of diagnosis of 
chronic appendicitis will not be considered 
in this communication. It is not to be in- 
ferred, however, that the x-ray diagnosis 
can be arrived at without difficulty nor is it 
a method of choice in the examination. As 
a direct means of establishing a diagnosis, 
the x-ray offers little aid; it is often mis- 
leading and not infrequently leads to an 
erroneous decision. Its greatest useful- 
ness, however, is in the differential diag- 
nosis, eliminating the more common gastro- 
intestinal and urinary conditions which 
closely mimic appendiceal disease. The 
main reason for focussing attention upon 
this subject at this time is to again em- 
phasize the fact that a properly and rou- 
tinely performed roentgen investigation 
will in many instances prevent many of the 
diagnostic errors which we now so com- 
monly encounter. From a study of our 
cases, there seems no doubt but that diag- 
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nostic misinterpretations are especially re- 
sponsible for this condition. 

According to Maes (2), published figures 
would indicate that the patient has only a 
15 to 50 per cent chance of receiving benefit 
from the operation for chronic appendicitis. 
Evans (3) points out that the percentage of 
patients not relieved by appendectomy is 
considerable. White (4) also calls atten- 
tion to the fact that fully one-half of the 
patients in whom the appendix had been 
removed for chronic disease, return without 
relief of symptoms. Lichty (5) likewise re- 
ports 40 per cent of failures, while Smith 
(6) is of the opinion that simple appendec- 
tomy will cure less than 50 per cent of cases. 
Gibson (7), in 1920, reviewed 555 cases of 
appendectomy and recorded a large per- 
centage of failures attributed to inadequate 
study. Bettmann (8), in 1924, collected 
300 cases in which appendectomy had been 
performed without relief. Of these, he 
found that 35 patients (11.6 per cent) had 
been made definitely worse by the opera- 
tion. He further pointed out, in 1928, that 


the results were disappointing in 40 per 


cent of cases. Scholz (9) considers that 
there must be something wrong with the 
method of diagnosis of chronic appen- 
dicitis if 40 per cent of appendectomies are 
performed unnecessarily. 

The material selected for the study of 
this subject comprises a group of 115 con- 
secutive cases seen in a consultation gastro- 
intestinal roentgenologic practice. This 
series of cases comprises a group collected 
from various scattered sources and locali- 
ties and were not the cases of any particular 
surgeon or clinic. Following a study of the 
history of each case, it was disclosed that in 
a majority of instances no x-ray study had 
been made prior to operation. Our records 
show that a complete gastro-intestinal 
x-ray investigation was made in but 13 in- 
stances, and in a small number of addi- 
tional cases only a fluoroscopic examina- 
tion of the gastro-intestinal tract had been 
made. More than 80 per cent of our cases 
revealed evidence of an inadequate pre- 
operative study. As far as could be ascer- 
tained, in not a single instance was a com- 


RADIOLOGY 


plete combined gastro-intestinal, gall-blad- 
der visualization test, and genito-urinary 
tract investigation made prior to opera- 
tion. Our records further show that single 
examinations of the gall bladder or genito- 
urinary tract alone were made in but few 
instances. None of the cases have had any 
special x-ray investigations, such as of the 
colon, or pyelographic studies before opera- 
tion. These studies undoubtedly indicate 
the inadequacy and lack of roentgen 
studies in the pre-operative diagnosis. 
Bettmann had found that 60 per cent of 
patients in whom an unsuccessful appen- 
dectomy had been performed had received 
no adequate pre-operative study. 

In our opinion it would seem advisable 
in every instance of suspected chronic ap- 
pendicitis to institute a thoroughly me- 
ticulous painstaking x-zay investigation. 
This must include not only the gastro- 
intestinal tract, but also examination of the 
gall bladder, colon, and genito-urinary 
tract. Following these examinations, one 
may then be more positive that the per- 
centage of diagnostic errors and subse- 
quent operative failures will be appreciably 
reduced. Inadequate pre-operative study 
for chronic appendicitis is further to be 
deprecated, inasmuch as the patient is en- 
titled to every possible diagnostic measure, 
in order to definitely determine the cause 
of the gastro-intestinal disturbance. Since 
the roentgenologic procedures offer a 
method which will greatly aid in eliminat- 
ing a large number of affections which 
more commonly produce gastro-intestinal 
symptoms, its use should be insisted upon 
and form a routine in all well-managed 
hospitals before operative procedure is 
undertaken. 

The following table represents the ages 
in our series of 115 cases arranged accord- 
ing to decades. 


6 cases 
23 cases 
39 cases 
29 cases 
15 cases 

3 cases 


115 cases 


17 to 20 years 
20 to 30 years 
30 to 40 years 
40 to 50 years 
50 to 60 years 
60 to 70 years 
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It will be noted from this table that the 
greatest number of cases occurred between 
the ages of 20 and 50 years. There were 64 
males and 51 females in this series. Rou- 
tine roentgenologic examinations were made 
in each case. 

It is noteworthy to observe the large 
number of cases which revealed some 
gastro-intestinal pathology accounting for 
the true nature of the disease. The follow- 
ing table represents the x-ray findings in 
115 cases of post-operative appendec- 
tomies. 


Gastric ulcer 4 cases 
Gastric carcinoma 1 case 
Gastric retention 13 cases 
Pyloric ulcer 4 cases 
Spastic pylorus 54 cases 
Duodenal ulcer 34 cases 
Irritable duodenal cap 14 cases 
Duodenitis 3 cases 
Duodenal stasis 1 case 
Duodenal adhesions 2 cases 
Duodenal diverticula 1 case 
Colitis (irritable, spastic colon) 43 cases 
Colonic stasis 8 cases 
Redundani colon 1 case 
Diverticulosis of colon 1 case 
Cholecystitis 17 cases 
Non-filling of gall bladder 2 cases 
Cholecystic adhesions 2 cases 
Gallstones 9 cases 
Kidney stones 2 cases 
Ureteral stones 4 cases 
Ptosed right kidney 1 case 
Calcification of abdominal aorta 1 case 


In Bettmann’s series of 170 cases, the 
most frequent affections noted were as 
follows: 


Gastric and duodenal ulcer 20 cases 
Disease of the gall bladder 16 cases 
Colitis 12 cases 
Genito-urinary cases 9 cases 


Friedenwald and Morrison (10), in 1931, 
reported 100 cases of so-called appendicitis 
in which appendectomies had been per- 
formed with unsuccessful results. Their 
clinical diagnoses were as follows: 


Peptic ulcer 24 cases 
Cholecystitis or cholelithiasis 21 cases 
Renal and ureteral disease 4 cases 
Pelvic disease 2 cases 
Colitis 11 cases 
Carcinoma of cecum 2 cases 
Neuralgia of abdominal wall 14 cases 
Tuberculosis of cecum 2 cases 
Abdominal adhesions 19 cases 
Hernia 2 cases 


From our roentgenologic findings and 
from reports of other observers, the most 
striking and the more frequent findings 
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were those affections which were readily 
discernible by means of the roentgen ray. 

The percentage of the more common 
findings in three series of cases are as fol- 
lows: 


Peptic 
Ulcer 
(Gastric Gall- Genito- 
and bladder urinary 
Author Duodenal) Pathology Pathology 


Bettmann, 170 cases 11.7% 9.4% 5.3% 
Friedenwald and 

Morrison,100cases 24.0% 21.0% 4.0% 
Feldman, 115 cases 36.5% 26.0% 6.0% 

Gastric disease was found in eight in- 
stances; these included peptic ulcer in 
seven and carcinoma in one. Gastric re- 
tention of six hours or longer was noted in 
13 instances. 

Duodenal ulcer occurred in the greatest 
number of cases in all reported studies on 
this subject. This series yielded 54 cases 
which revealed duodenal abnormalities, 34 
of which showed definite evidence of chronic 
duodenal ulceration. It might be em- 
phasized here that, in a few cases which 
were x-rayed prior to operation, the pres- 
ence of ulceration had been entirely over- 
looked. This was no doubt due to faulty 
roentgen technic, as the defect in these 
cases was detected only under palpatory 
manipulation and pressure. The co-exist- 
ence of duodenal ulcer and chronic appen- 
dicitis has been pointed out by many ob- 
servers. In this series of cases there was 
no question of a double lesion whatsoever 
but rather a mistaken diagnosis, as judged 
by the clinical and roentgenologic studies. 

Other duodenal abnormalities have been 
found, such as irritable duodenal bulb, 
duodenal adhesions, duodenitis, duodenal 
stasis, and duodenal diverticula. It is in- 
teresting to note that Shattuck and Im- 
boden (11), in a report of 46 cases of 
chronic intermittent duodenal obstruction, 
state that more than half of the patients 
had had their appendix removed when first 
seen and in none had the symptoms im- 
proved following its removal. Niles (12) 
likewise called attention to the frequent re- 
moval of the appendix in patients with 
duodenal fixation. In his 39 cases, 28 had 
had their appendix removed. 
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In 53 cases (46 per cent) some distur- 
bance of the colon was found. Colonic 
enemas were given in 15 cases, which had 
symptoms of a more severe colonic condi- 
tion. In 43 cases varying degrees of spastic 
and irritable states were encountered. 
Colonic stasis was observed in 8 instances 
or approximately 7 per cent. 

Gall-bladder pathology was noted in 30 
instances. A _ gall-bladder visualization 
test was made in 52 cases or approximately 
45 per cent of this series. In 22 cases it 
was observed to be normal and in 30 abnor- 
mal. The large number of cases showing 
evidence of cholecystitis is striking; there 
was little or no contraction of the gall blad- 
der following a fat meal. There were 17 
cases of cholecystitis, two cholecystic ad- 
hesions, nine gallstones, and in two non- 
filling of the gall bladder. Judging from 


the records obtained from the 115 cases, a 
gall-bladder visualization test was made in 
but few instances prior to operation. 

A scout film of the abdomen, including a 
view of the genito-urinary tract, was made 


28 times. In a few instances pyelographic 
studies were also carried out. Of the 28 
cases in which a plain film was made of the 
genito-urinary tract, kidney stones were 
observed in two, ureteral stones in four, 
and in one a ptosed right kidney. It is 
suggested from a review of the histories 
that many more instances of genito-urinary 
affections might have been encountered had 
it been possible to make routine cystoscopic 
and pyelographic studies. Most urologists 
are quite familiar with the prevalence of 
appendectomy cases in their practice. The 
percentage of patients with renal and ure- 
teral disorders on whom the appendix had 
been removed varies considerably, the per- 
centage ranging from 10 to 40 per cent. 
O’Neil (13), in 1921, pointed out that 
about 25 per cent of the patients at the 
Massachusetts General Hospital who had 
ureteral calculi, had had operations for ap- 
pendicitis or some other intra-abdominal 
condition before a correct diagnosis was 
made. Turlington (14), in a study of 115 
ureteral stricture cases, found that 40 per 
cent of the cases presented abdominal 
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scars; many of them had had two or more 
operations. Hunner (1), in a report of 100 
cases of ureteral stricture, found that 7] 
had been operated upon before undergoing 
treatment, 30 of which were diagnosed as 
appendicitis. 


CONCLUSIONS 


(1) A thorough painstaking roentgen ex- 
amination of the gastro-intestinal tract, 
gall bladder, colon and _ genito-urinary 
tract, including cystoscopic and pyelo- 
graphic studies when indicated, is necessary 
to carry out in every case of suspected 
chronic appendicitis. 

(2) In a study of 115 cases of so-called 
chronic appendicitis, following removal of 
the appendix, the roentgen examination re- 
vealed in a large proportion of instances 
pathologic findings other than the appen- 
dix, which accounted for the gastro-intesti- 
nal disturbance. 

(3) In the series of 115 cases, there were 
36.5 per cent peptic ulcers, 26 per cent gall- 
bladder pathology, and 6 per cent involved 
the genito-urinary tract. 

(4) From this study, one is greatly im- 
pressed by so large a group of cases which 
were inadequately examined from a roent- 
genologic standpoint before operative pro- 
cedures were instituted. 

(5) The differential diagnosis of chronic 
appendicitis is almost impossible without 
the aid of roentgenologic studies, by which 
means a large number of conditions pro- 
ducing gastro-intestinal symptoms which 
closely mimic appendiceal disease may be 
ruled out. 

(6) Inno instance should operative meas- 
ures be undertaken for chronic appendici- 
tis until all other conditions have been 
thoroughly eliminated. The roentgen 
method of investigation is of the greatest 
importance as an aid in the ultimate 
diagnosis. 
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LATERAL ROENTGENOGRAPHY OF THE FEMORAL NECK’ 


By ALBERT B. FERGUSON, M.D., Director of Roentgenology, and FREDERICK L. 
LIEBOLT, M.D., Annie C. Kane Fellow, New York City 


From the New York Orthopedic Dispensary and Hospital 


geons have been content to view the 
neck of the femur in the anteropos- 


J sec: recent years orthopedic sur- 


Fig. 1. 
verse 
(lower right) Cassette holder viewed from end 
(upper left) Femur on cassette holder 
(lower left) Patient on cassette holder 


terior or oblique planes roentgenographi- 
cally. Inability to produce satisfactory 
lateral roentgenograms of this part has 

1 Read before the Section on Orthopedic Surgery of 


the American Medical Association, Kansas City, Mo., 
May 13, 1936. 


(upper right) Cassette holder viewed from above 


been taken as a matter of fact, and little 
work along this line has been attempted. 


In 1932, Clayton Johnson? described an 


Triangle indicates a line 25 degrees from trans- 


Triangle indicates line 25 degrees from horizontal 
Central ray is in the plane of the femoral neck. 


accurate method whereby the femoral neck 
might be viewed laterally for judging dis- 
placement in fracture of the neck. With 

* Johnson, C. R.: A New Method for Roentgeno- 


graphic Examination of the Upper End of the Femur. 
Jour. Bone and Joint Surg., 1932, 14, 859-866. 
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Fig. 2. 
(upper left) Normal. 


Fig. 2. 
well shown. 

(upper right) Coxa valga. 

(lower right) Anteroposterior view of congenital dislocation of the hip after shelf operation. 


view of the same hip is shown at the left. 
the line of the shaft. 
Fig. 3. 


slightly displaced posteriorly on the neck. 
(lower left) Epiphysiolysis. 


through plaster spica. 


the patient in a supine position, he placed a 
film parallel to the long axis of the femoral 
shaft and inclined from the horizontal 65 
degrees. He then directed the central rays 
across the patient at an angle 25 degrees 
below horizontal and across the thigh to- 
ward the femoral neck at an angle 25 de- 
grees from the transverse plane of the 
femoral shaft (Fig. 1). 

The projection thus obtained was in the 
plane of anteversion of the femoral neck, 
commonly called the lateral view, and was 
undistorted as to relative length of neck to 
head or shaft. Such a view is readily ob- 
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The femoral neck is projected in line with the shaft. 
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Fig. 3. 
The acetabulum is 


The femoral neck is long in proportion to the size of the head and trochanters. 


The lateral 


Anteversion is demonstrated by the deviation of the neck anterior to 
Note that the shelf extends down over the head anteriorly. 
(upper left) Coxa plana is reduced—unstable congenital dislocation. 
(upper right) Shallow femoral head and irregular epiphyseal line due to coxa plana. 


Note that the head is 


The head is completely displaced to the posterior aspect of the neck. 
(lower right) The same hip after correction of displacement and insertion of nail 


This view obtained 


tained, can be applied to examination of 
the femoral head and hip as well as the 
femoral neck, and is not subject to distor- 
tion by curvature of the film. 

For these reasons the authors have se- 
lected this method for use in the investiga- 
tion of conditions other than fracture, and 
have elaborated the technic to include a 
cassette holder to simplify positioning, a 
Lysholm grid to improve the radiograph, 
and an exposure technic to insure adequate 
exposure. 

The cassette holder, which we obtained 
commercially although it can readily be 








Fig. 4. 


Fig. 4. 
acetabulum down to the femoral neck. 
(upper right) Subtrochanteric osteotomy after fusion of hip for tuberculosis. 


alignment of fragments. 
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(upper left) Residual of suppurative arthritis. 





Fig. 5. 
Note the long spur curving anteriorly from the 


Note solidity of fusion and 


This view was obtained through plaster spica. 


(lower left) Tuberculosis of ilium, anteroposterior view. Cavity near lateral margin of the acetabulum can 


hardly be detected. The lateral view of this hip is shown at the lower right. 


The cavity is clearly demon- 


strated in the anterior portion of the roof of the acetabulum. 


Fig. 5. 
ameter of the remainder of the femoral neck. 
(upper right) Osteo-arthritis. 
(lower left) Apophysis of the ilium in two parts. 


(lower right) Flexion deformity after reduction of displacement in epiphysiolysis. 


(upper left) Reconstruction operation for osteo-arthritis. 


Note the narrow anteroposterior di- 


Note the irregular thickening of the femoral head and neck anteriorly. 
This was not shown so well in the anteroposterior view. 


Note that the femoral 


shadow is not projected vertically but deviates anteriorly in flexion. 


constructed, consists of a base on which the 
patient rests and a side piece tilted 65 de- 
grees from the horizontal. These are of 
veneer wood, transparent to x-ray, and are 
held by a metal frame in which two cross 
bars form a space behind the side piece in 
which the 8 X 10 film cassette and Lysholm 
grid may be placed readily and held at the 
correct angle. A metal triangle with a long 
wooden pointer indicates the proper center- 
ing point for the roentgen tube 25 degrees 
distal to the transverse plane and 25 de- 
grees inclined from the horizontal. 

The base of the holder is slipped under 





the patient’s hip, its side piece against the 
thigh and parallel to the axis of the femoral 
shaft with the femur in neutral rotation, 
and the proper positioning is obtained 
readily and without disturbance by means 
of the centering triangle. 

The Lysholm grid, placed between the 
cassette and cassette holder, is a necessary 
adjunct in that it greatly diminishes secon- 
dary radiation and yields a much more 
satisfactory radiograph. 

To determine exposure, measure the 
transverse diameter of the patient from 
skin to skin, or plaster surface if a spica 
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has been applied, at the level of the greater 
trochanters. At 36 inches target-film dis- 
tance, with fast films, screens, and de- 
veloper, and using 80 milliampere-seconds 
of current, 3 kilovolts per inch of diameter, 
plus 30 kilovolts, is adequate exposure. 
Either the 30 kilovolts added, or the basic 
milliamperage, may be increased or de- 
creased to adjust the scale to slower or 
faster equipment. Also, if the thigh is 
atrophied, subtract from 2 to 4 kilovolts; 
if swollen, add from 2 to 8 kilovolts. 

The advantages of this simple technic 
are: 

1. There is no difficulty in localizing the 
femoral head and neck on the film. 

2. Distortion of the image is minimal. 

3. Anormal projection is accurately es- 
tablished, and deviations from the normal 
alignment of the neck, as in coxa valga, 
coxa vara, and anteversion, are revealed as 
variations from this normal projection. 

4. The difficulties inherent in the use of 
a curved cassette are avoided. 

5. The examination may be made at 
the bedside without seriously disturbing 
immobilizing appliances. 

6. There is no discomfort for the pa- 
tient. 
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The method is of value in determining: 
(a) Alignment of the parts of the femur 
in fracture, subtrochanteric osteotomy, 
slipped epiphysis, anteversion, coxa vara, 
and coxa valga. 

(b) The site, extent, and character of 
osseous changes in the femoral neck or 
head, acetabulum, or anterior portion of 
the ilium, in osteomyelitis, tuberculosis, 
coxa plana, osteo-arthritis and rheumatoid 
arthritis, congenital dislocation of the hip, 
etc. 

(c) The condition of the apophysis at the 
margin of the acetabulum, swelling or ab- 
scesses anteriorly at the hip, state of fusion 
or relation of parts after fusion operation 
or shelf stabilization. 

(d) The planning of reconstruction op- 
erations and checking the bony contours 
and relations after operation. 

The results obtained in several of the 
conditions mentioned are shown in the 
illustrations. 

It should be stated in conclusion that no 
attempt has been made to cover all the pos- 
sibilities that are offered by this method of 
lateral roentgenography. Additional find- 
ings of value are undoubtedly still to be 
recognized. 


PITUITARY ADENOMAS AND DIFFERENTIAL DIAGNOSIS 


By J. TOWNSEND TRAVERS, M.D., New York City 


SHE advances of medicine to its present 
physiologic stage, in which it seeks to 
convert abnormally functioning tis- 

sues to normal, rather than to remove or 

ameliorate the end-processes of pathology, 
finds an important field of usefulness 
among the endocrine glands. Dysfunction 
of these glands may warp the human tis- 
sues before they have completed their de- 
velopment. In recent years, the pituitary 
gland has become recognized as the master 
gland, which sits in its protected position 
in the center of the skull, directing the 
progress of the human body by its indirect 
control of the other endocrine glands. Hy- 


Fig. 1. 
Fig. 2. 


pertrophy or atrophy of the pituitary gland 
is reflected in the function of the adrenals, 
thyroid, parathyroids, and pancreatic is- 
lands. A great deal has been learned of 
late regarding this master of our destiny, 
but withal, it is but the beginning of our 
knowledge. 

The roentgenologist is often among the 
first called upon to give some evidence in 


favor of a pathologic condition of this 
gland, since it is such a deep-seated organ; 
therefore, it behooves him to have a com- 
prehensive knowledge of the diseases of 
the gland, so that he may make an intelli- 
gent diagnosis. Thus, while this paper is 
written from a roentgenologist’s viewpoint 
it reviews those other factors of endocrino- 
logic and clinical importance considered 
necessary for a proper evaluation of the 
roentgenologic findings in pituitary disease. 

Pituitary tumors constitute 18 per cent 
of all intracranial newgrowths and are 
second to gliomas in frequency. The an- 
terior portion of the pituitary gland is com- 


Fig. 2. 


Chromophalic adenoma, early case showing expanded and atrophic sella turcica. 
A chromophobic adenoma showing “ballooned out”’ sella, thinned dorsum, and atrophied clinoids 
and floor; there was no increased intracranial pressure. 


posed of three cell types: one contains 
granules with an affinity for acid dyes 
(acidophilic); a second has granules with 
an affinity for basic dyes (basophilic), and 
the third type presents no attraction for 


dyes (chromophobic). Each type of cell 
is capable of producing an adenoma. With 
the formation of a tumor, we have a hy- 
persecretory state; with the destruction of 
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Fig. 3. 
Fig. 3. 
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Fig. 4. 


Advanced chromophobic tumor, in almost complete destruction of floor, dorsum sella, and 
posterior clinoids; similar to an extrasellar neoplasm. 


Fig. 4. An acidophilic adenoma, showing expanded sella, hypertrophied sinuses and mastoids, a prog- 
nathous mandible, and spurring of the cervical vertebre. 


these cells by pressure atrophy, we have a 


hyposecretory condition. The acidophilic 
cells are known to produce the growth hor- 
mone; the basophilic cells are thought to 
produce a sex hormone; the chromophobic 
cells are not known to secrete any hormone. 

This study of 25 adenomas comprises a 
period of nearly 10 years from the neuro- 
logical and roentgenological services at 
Bellevue Hospital. 

Chromophobic Adenomas.—-These tumors 
comprise two-thirds of all pituitary tumors. 
Their symptoms and signs depend on their 
state of growth: whenever a tumor is large 
enough to compress the other pituitary 
cells, amenorrhea and loss of libido occur, 
together with a lowered basal metabolism 
and ‘‘pituitary obesity.’’ This is the syn- 
drome formerly called hypo-pituitarism. 
Extrasellar extensions of the adenoma may 
cause polyuria, polydipsia, and drowsiness, 
due to hypothalamic pressure. When the 
tumor impinges on the optic chiasm, it 
causes primary optic atrophy and bitem- 
poral hemianopia. The blindness is often 


exaggerated on one side, as tumors are not 
usually symmetrical. The x-ray findings 
are typical; they disclose an expanded or 
ballooned-out sella turcica, or there may 
be erosion in the floor, with decompression 
of the tumor into the sphenoid sinus. The 
posterior clinoid processes and dorsum 
sella are thinned or perhaps entirely de- 
stroyed. There is no general sign of in- 
creased intracranial pressure in these tu- 
mors except when an extrasellar extension 
of great size exists (Figs. 1, 2, and 3). 
Acidophilic Adenomas.—These tumors 
comprise 25 per cent of pituitary adenomas. 
They secrete the growth hormone, there- 
fore, gigantism results in the rare cases in 
which they occur in early youth. They 
usually are met with in middle life, after 
the closure of the epiphyses, and produce 
the picture of acromegaly. The tumor 
usually ceases growing before visual dis- 
turbances take place in the benign neo- 
plasms. In the malignant form, the optic 
nerves are encroached upon, and the same 
optic nerve phenomena are exhibited as in 
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the chromophobic growths. These are 
the chief symptoms for which aid is usu- 
ally sought. Constitutional disturbances 
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Fig. 5. 
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reported 19 cases of basophilism. In the 
first report, a postmortem on three of the 
eight cases examined showed a pituitary 


WA 


Hand of acromegalic, showing characteristic changes, hyperostosis of 


phalanges and metacarpals, terminal tufting, and minute cysts in carpal bones. 


caused by acidophilic adenoma are: in- 
creased basal metabolism (unlike the 
chromophobic adenoma, which causes a 
hyposecretory state), enlargement of the 
hands, feet, sinuses, and facial features; 
amenorrhea and loss of libido (a hyposecre- 
tory state due to the pressure of the acido- 
philic tumor upon the basophilic cells). 
There are some cases of mild acromegaly or 
over-growth which otherwise are essentially 
chromophobic in type; such cases may be 
of a mixed type, including both chromo- 
phobic and acidophilic cells. The x-ray 
film of the sella turcica is similar to that of 
the chromophobic type; however, other 
x-ray evidence such as the hypertrophied 
mandible, sinuses, hand, foot, and face 
bones, clarify the diagnosis. These tumors 
seldom attain growth outside the sella tur- 
cica to produce signs of increased intra- 
cranial pressure (Figs. 4 and 5). 

Basophilic Adenomas.—-Cushing, in 1932, 


basophil adenoma. In the second report, 
six of the 11 postmortem cases with the 
basophil syndrome showed a_ basophil 
adenoma. In two cases the pituitary was 
said to be normal; serial sections had not 
been made. The symptomatology of this 
lesion is protean, due to the influence of 
this gland on most of the other endocrine 
glands and, indirectly, on most of the body 
functions. The stimulation of the thyroid 
gland results inan accelerated basal metabo- 
lism. The stimulation of the parathyroid, 
with perhaps excessive parathormone se- 
cretion, activates the osteoclasts, with a 
consequent loss of calcium from the skele- 
ton and its occasional accumulation in the 
excretory organs. These same effects upon 
the pancreas and adrenals result in glyco- 
suria and pigmentation. The painful 
adiposity and hypertension is believed to 
be due to tuberal injury and invasion of the 
neurohypophysis by wandering basophilic 
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Fig. 6. Fig. 7. 
Fig. 6. Case of basophilism; note osteoporosis of the skull. 
Fig. 7. Spine in a case of basophilism, showing kyphosis due to osteoporosis. 
cells. Finally, the secondary sex character- anterior wall is a continuation of the tuber- 
istics are affected, manifested by a loss of culum selle upon which the olivary emi- 
libido and amenorrhea. The roentgen fea- nence is situated and is not usually visible. 
4 tures of a basophilic adenoma are not char- Above this is the chiasmal sulcus, a groove 
| acteristic. The tumor measures from 1 to at either end representing the opening of 








3mm. and, therefore, is not of sufficient 
size to cause any changes in the sella tur- 
cica. Nevertheless, the general osteo- 
malacia present in all the bones is reflected 
in the skull, where porous areas are dis- 
cernible. The posterior clinoid processes 
may seem eroded, due to their decalcifica- 
tion. The spine may likewise become suffi- 
ciently decalcified to cause a kyphosis. 
However, the striking clinical syndrome, 
as well as the general osteoporosis, calls at- 
tention to the true diagnosis (Figs. 6 and 7). 

The Sella Turcica.-The sella turcica is 
normally bounded posteriorly by a thin 
wall, the dorsum sella, which is a continua- 
tion of the body of sphenoid bone. It is 
surmounted at its extremities by the knob- 
like posterior clinoid processes. The floor 
forms the roof of the sphenoid sinus. The 


the optic canal. On each side of the ante- 
rior wall of the fossa are overhanging ante- 
rior clinoid processes. The sella turcica 
may normally be round, oval, or flat, de- 
pending on the development of the under- 
lying sinuses. A roentgenogram taken at 
a target-film distance of 36 inches will re- 
veal the normal sella turcica of a patient 
over the age of twelve years to have a depth 
of from 8 to 9 mm. and a sagittal diameter 
of 12 millimeters. This has been regarded 
as a high normal but might suggest sus- 
picions of an adenoma in a patient with 
symptoms. Tumors may, of course, pro- 
duce clinical symptoms and still be too 
small to be visualized. Between the sixth 
and tenth year, a depth of 7 mm. and a sag- 
ittal diameter of 8 mm. is considered a 


normal sella turcica. 
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Fig. 8. Posterior fossa neoplasm, deformed 
sella from enlarged third ventricle. Note de- 
struction of floor, dorsum sell«, and posterior 
clincids and disclosed increased intracranial pres- 
sure with presence of sub-occipital decompression. 


Deformities of the Sella Turcica.—A de- 
formed sella turcica is common evidence of 


an intracranial tumor. The intrasellar 
tumors cause atrophy of the anterior wall 
and dorsum selle, thinning them until they 
disappear. The floor becomes coinciden- 
tally thinner and depressed. The anterior 
clinoid processes lie outside the limits of 
the pituitary fossa and do not atrophy until 
late, when they become pointed. Supra- 
sellar tumors are usually craniopharyngio- 
mas. They show a picture similar to that 
of intrasellar growths, though not so 
marked, the depression on the floor being 
produced much later than atrophy of the 
posterior clinoid processes and dorsum 
sella. These tumors are generally calci- 
fied. Other suprasellar tumors, arising 
from the infundibulum and meninges, can- 
not be distinguished from a dilated third 
ventricle which usually causes atrophy, 
first of the dorsum sellz, then of the pos- 
terior clinoid processes. After the disap- 
pearance of the clinoids, the dorsum sell 


Fig. 9. Suprasellar cyst or Rathke’s pouch cyst. 
Note calcification of suprasellar region and atrophic 
dorsum sellz. 


becomes pointed and then disappears. 
The floor not being equally atrophied, as 
in the ballooning of the intrasellar growths, 
the sella turcica consequently is broad in 
the sagittal diameter and less so in depth. 
Some writers believe that parasellar 
growths may produce unilateral formations 
indirectly, revealing, on roentgen examina- 
tion, a double floor but changes are not a 
common finding (Fig. 8). 

Differential Diagnosis (Suprasellar cyst- 
cranio-pharyngiomas or Rathke pouch 
cysts)._-The upgrowth of buccal ectoderm 
and downgrowth of the forebrain form the 
hypophysis, and, from the embryologic 
remnants of this canal, tumors called su- 
prasellar cysts originate. They may be of 
three types: simple papillary cysts, cystic 
or solid, adomantinoma and malignant 
spindle-cell solid tumors. The second 
group is the common one and is named 
after the adomantoblast, which arises from 
the same buccal epithelium which later 
gives origin for the teeth. This portion of 
the aforementioned tumor is characteris- 
tically interspersed with calcium deposits 
and often bone formation, a factor of great 
importance in x-ray diagnosis. These tu- 
mors are usually cystic and are located 
above the pituitary gland and behind the 
optic chiasm, producing a clinical picture 
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Fig. 10. 
Fig. 10. 
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Fig. 11. 


Meningioma disclosing deformity of sella turcica, destruction of floor, dorsum sell, and posterior 


clinoids; differentiated from intrasellar tumors by the dilated circulatory channels and hyperostosis of the 


inner table of the vault. 
Fig. 11. Pituitary adenocarcinoma. 
cranial pressure. 


similar to that of a large chromophobic tu- 
mor with extrasellar extension, the chief 
differences being their calcification (in 85 
per cent of the cases) and the extrasellar 
character of the deformity of the sella tur- 
cica associated with their usual occurrences 
in childhood. This is the most common 
cause of Frélich’s syndrome, a hypopitui- 
tarism seen in youth and caused by pres- 
sure on the pituitary body. These congeni- 
tal tumors are rare in patients over eighteen 
vears of age, whereas adenomas are uncom- 
mon below this age. A large congenital 
cyst may occasionally produce choked discs 
rather than optic atrophy. A homonymous 
hemianopia is more likely to be caused by 
a congenital cyst than by a pituitary ade- 
noma (Fig.9). Primary gliomas of the optic 
chiasm must be considered in our differen- 
tial diagnosis of pituitary tumors. For- 
merly, they were usually diagnosed as su- 
prasellar cysts, due to the fact that they 
frequently occurred in the first decade, 
caused primary optic atrophy, visual dis- 
turbances, and similar sellar deformations. 


Note extensive destruction of sella turcica with no increased intra- 


The following facts are of some help in 
the x-ray diagnosis of chiasm tumors. In 
advanced cases, there appears a recogniz- 


able extension of the anterior portion of 
the pituitary fossa which is demarcated 
from the sella turcica proper by an eleva- 
tion made by the tuberculum selle. The 
extension up under the anterior 
clinoids which may thus be elevated and 
thinned. The optic foramina may show 
enlargement due to pressure. Clinically, 
the process destroys vision more rapidly 
and does not show the same clean-cut tem- 
poral field defects that pituitary tumors do. 
Furthermore, a primary optic atrophy in 
the presence of a generalized neurofibro- 
matosis should be suspected as_ being 
caused by a gliomatous process in the 
chiasm. When a primary optic atrophy 
exists in a child, associated with the pecu- 
liar sella turcica deformation described, 
and without the usual shadows cast by 
the more common tumors in this neighbor- 
hood, we must consider the possibility of a 
glioma. 


passes 
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Fig. 12. 

Fig. 12. Arterovenous angioma. 

and dorsum sellz. 
sellar tumor. 

Fig. 13. 

increased intracranial pressure. 


Meningiomas, occurring in the supra- 


sellar region, may cause deformation of 


the sella turcica. This is generally charac- 
teristic of most extrasellar processes, in 
that there is pressure atrophy of the skull, 
destruction of the posterior clinoids, and a 
boat-shaped flattening of the sella turcica 
rather than the ballooning of intrasellar 
growths. Clinically, they resemble Rath- 
ke’s pouch tumors in that there is primary 
optic atrophy, bitemporal hemianopia, and 
the hypopituitary picture caused by pres- 
sure on the gland and the environs, with 
symptoms of polyuria, drowsiness, etc. 
However, they are distinguished from pi- 
tuitary adenoma by irregular changes in 
the sella turcica and lack of ballooning 
(Fig. 10). 

Rathke’s pouch tumors are differentiated 
by the fact that they commonly occur in 
childhood, while meningiomas are present 
in adults only. 

Interpeduncular teratomas give rise to a 
clinical picture of hypopituitarism, pro- 
duced by a chromophobic adenoma with 
early bitemporal hemianopia and primary 
optic atrophy. However, the neighbor- 


Fig. 13. 


Note effect of extrasellar pathology causing atrophy of posterior clinoids 
The calcifications in the blood vessels and dilated circulatory channels show the extra- 


Deformity of sella caused by cerebral tumor, simulating pituitary adenoma and differentiated by 
The convolutional atrophy is usually found in extrasellar neoplasm. 


hood symptoms, such as polyuria, call at- 
tention to the extrasellar nature of the 
growth. The x-ray may show complete 
absorption of all sellal landmarks in the ad- 
vanced cases, there being nothing charac- 
teristic to distinguish it from other extra- 
sellar neoplasms. 

Cholesteatomas, occurring in the pitui- 
tary region, are rare and give an atypical 
symptomatology. A dilatation of the 
third ventricle, due to obstruction, pre- 
sents a picture similar to suprasellar tu- 
mors. Ventriculography is informative. 
Malignant pituitary tumors, in an early 
phase, reveal a picture similar to benign 
growths; nevertheless, the rapid clinical 
course and extensive bone destruction 
will distinguish the malignant growth 
from the benign (Fig. 11). Extrasellar 
neoplasms frequently simulate the intra- 
sellar tumors. Arteriovenous angioma 
causes atrophic dorsum sella and _ poste- 
rior clinoids. The calcified streaks in the 
blood vessels and dilatation of circulatory 
channels disclose the presence of the extra- 
sellar tumor (Fig. 12). 

Cerebral tumor causing deformation of 
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Fig. 14. Aneurysmal dilatation of the internal 
carotid artery, causing expansion and atrophic 
changes in sella turcica. Note the calcified streaks 
in the blood vessel. Stereoscopically, the calcifi- 
cations are noted in the parasella region. 


sella turcica simulating early intrasellar 
tumor. The increased intracranial pres- 
sure is found in extrasellar tumors and not 


in adenomas of the pituitary gland (Fig. 
13). 

Aneurysmal dilatation of the internal 
carotid artery frequently causes a deformed 
sella turcica simulating a pituitary ade- 


noma. ‘The streaks of calcifications in the 
internal carotid artery situated in the para- 
sella region differentiate the intra- from the 
para-sella lesions (Fig. 14). 

Calcified subdural hematoma may cause 
a deformity of the sella turcica which re- 
quires differentiation. A history of trauma 
and subsequent calcification will differen- 
tiate the two lesions (Fig. 15). 

Cushing states that some day the diag- 
nosis of pituitary adenoma will be made as 
frequently as that of a thyroid adenoma 
and that the tumor exists undiscovered in 
many individuals to-day. When the en- 
tity is sought more often, it will be found 
not only in its grosser manifestations but 
in all the preclinical stages in which it ex- 
ists unknown because of its mild nature. 
Diagnosis based on x-ray examination of 
the early tumors will be much more diffi- 
cult, if not impossible, since their size will 


PITUITARY ADENOMAS 


Fig. 15. Calcified subdural hematoma adjacent 
to the sella turcica, having the appearance of a 
craniopharyngeoma. The history of trauma 
differentiates this lesion. 


not be sufficient to cause bone changes 
within the skull. The diagnosis as well as 
the prevention of these tumors may some 
day belong to the field of biological chem- 
istry. However, life and sight are threat- 
ened only by the more advanced tumors. 
The x-rays are capable of confirming the 
presence of such growths. In the case of 
the basophilic tumor, the assistance of the x- 
rays is tremendously augmented by the 
characteristic clinical syndrome, so that to- 
day, even though our method of diagnosis 
is not accurate enough to detect the patho- 
logic change in its incipiency, we have ad- 
vanced sufficiently to diagnose many of 
the heretofore confusing pituitary tumors 
with some degree of exactness, and define 
their size, physiology, and histology be- 
fore they have _ inflicted irreparable 
damage. 


I would like to acknowledge my debt 
of gratitude to Dr. Foster Kennedy and 
Dr. Lewis Friedman, Directors of Depart- 
ments of Neurology and Roentgenology, 
respectively, for their kind co-opera- 
tion. 
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THE ROENTGENOLOGIC STUDY OF THE MASTOID AREA‘ 


By F. L. SCHUMACHER, M.D., Pittsburgh, Pa. 


written about the mastoid in recent 

years. So little, in fact, that it would 
seem worth while to review the subject and 
the literature. 

The mastoid antrum is an outgrowth of 
the tympanum that communicates with the 
tympanum through the auditus; it is pres- 
ent at birth, a cavity varying from 7 X 9 
to9 X 11 millimeters. The mastoid pro- 
cess, at birth, is a small tubercle that is 
gradually pushed downward as growth in- 
creases and the mastoid cells develop; the 
mastoid cells are in reality diverticula of 
the antrum. From above, the antrum is 
bounded by the roof of the tegmen-tym- 
pani, its inner wall is formed by the base 
of the petrous pyramid and its outer wall 
by the squamous portion of the temporal 
bone. This squamous bone in infants is 
not more than one or two millimeters in 
thickness but by the ninth year has usually 
increased to about ten millimeters. 

According to Wittmack, in the third or 
fourth year, the mastoid antrum has as- 
sumed all the adult characteristics. He 
divides the development of the temporal 
bone into three periods: (1) Formation of 
the tympanum, epitympanic recess, and 
the mastoid antrum, continuing to the end 
of the first year; (2) formation of mastoid 
cells from these three cavities which ceases 
between the fourth and sixth year; (8) 
further formation of cells, which continues 
throughout life. Zuckerkandl says that 
pneumatization of the process begins about 
puberty; Koehler says that it continues 
throughout the life of the individual. Most 
anatomists agree that the large majority 
of mastoids are symmetrical; asymmetry 
can usually be taken as an indication of 
previous pathology. 

There are two general classes, infantile 


DE patie ces ae little has been 





1 Read at the Twenty-first Annual Meeting of the 
Pennsylvania Radiological Society, Williamsport, 
Penna., June 5 and 6, 1936. 


and pneumatic. Both Cheatle and Bige- 
low use this same classification. Law 
divides them into the non-cellular and 
cellular. 

An infantile type consists grossly of an 
outer layer of compact bone, known as the 
antral wall, and an inner layer of fetal cells. 
Below this is the mastoid itself, either with 
a diploetic structure or solid compact bone. 
This latter type is spoken of as the unde- 
veloped type, persisting throughout life 
without further pneumatization. From a 
roentgen viewpoint we recognize in the 
non-cellular types the following anatomi- 
cal structures: 


External meatus Mastoid antrum 
Internal meatus  Sigmoid sinus 
Knee of the sinus Tip of the process 


The remainder is dense compact bone. 
Occasionally a small group of cells can be 
visualized in the antrum and less often a 
few between the auditory canal and the 
sinus. 

While the diploetic type has much the 
same appearance as the undeveloped in- 
fantile type, it is most important that these 
small cells be accurately described so that 
they may be thoroughly curetted. 

The sclerotic type also resembles the un- 
developed type except that the osteitis pro- 
duces irregular areas of sclerosis with al- 
ternating or interspersed groups of cells, 
while the infantile type is of a more homo- 
geneous structure. Most writers are of the 
opinion that the sclerotic type is not a sepa- 
rate and distinct entity, but that it is a dip- 
loetic type which has been the seat of 
active inflammation, and that arrest of 
development and sclerosis naturally follow. 
The sclerosis will more than likely originate 
and be most pronounced about the knee of 
the sinus and progress toward the tip. In- 
volvement of the antral area occurs at the 
expense of the cellular structures. 

In the pneumatic type, all the anatomi- 
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cal features of the infantile type are present 
in addition to the air cells with their bony 
trabecule. The real difference between 
the two types lies in this cellular structure. 

The additional anatomical structures 
that are of prime importance are the pos- 
terior wall of the auditory canal; just pos- 
terior to it and possibly separated from it 
by small cells lies the aqueductus fallopius 
containing the facial nerve. Posterior to 
this is often found another group of cells in 
front of the anterior wall of the sinus 
groove. 

The lateral sinus transverses the mastoid 
process from behind forward. At about 
the level of the antrum (the knee), it bends 
downward and at the level of the tip enters 
the jugular bulb. It lies in a groove, the 
borders of which form most important 
landmarks. As pneumatization progresses, 
the groove becomes more distinct. 

The tegmen tympani lies above the canal 
and the antrum. Above the line of the teg- 
men is the squamous portion of the tem- 
poral bone into which the pneumatization 
may have extended. 

The temporal bone, the glenoid cavity, 
and the condyle of the jaw mark the outer 
borders of the mastoid area. In excep- 
tional cases cells may be found extending 
as far forward as the root of the zygoma or 
backward into the occiput. 

While the pneumatic group is divided 
usually into three types, a large celled type, 
small celled, and mixed celled, there are en- 
countered all sorts of combinations. For- 
tunately, in most cases, the large cells will 
be found about the periphery, often at the 
tip. Such cases invariably drain better 
than those in which the small cells com- 
prise the borders. Combinations of cellular 
and non-cellular types occur. 

Pneumatized spaces, when present and 
normal, have a very thin mucosal lin- 
ing, a muco-periosteum that consists of a 
scantily vascularized fibrous layer covered 
with a single layer of flattened squamous 
cells. When there is only partial pneu- 
matization, the muco-periosteum rests di- 
rectly on the marrow-containing spaces or 
a very thin layer of bone separates air-con- 
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taining spaces from marrow. The blood 
supply for the mucosa, bone, and marrow 
comes from small regional vessels. No 
studies have been made of the lymphatics 
of this area. 

The pathology varies according to the 
structures; osteitis can occur only in a 
pneumatized structure, while osteomyeli- 
tis occurs in bone which contains marrow, 
either red or yellow. 

Infection in the tympanum, with edema 
and pus formation, obstructs the eusta- 
chian tube. The air inthe antrum is quickly 
absorbed and the change from the positive 
to negative pressure encourages bacterial 
growth; the antrum and cells soon fill with 
exudate and produce the characteristic 
roentgen appearance. If simple drainage, 
myringotomy, relieves the pressure, re- 
storing the positive pressure, the exudate 
is absorbed, the edema disappears, and the 
clinical symptoms improve. The antrum 
lies about 9 mm. above the floor of the 
tympanum, and the surface of the eusta- 
chian tube is 4mm. above it, so that there 
must be considerable pus and edema before 
these structures are involved. 

When drainage is inadequate the pres- 
sure plus the infection involve the tra- 
beculz. Osteitis progresses to necrosis, the 
cell groups coalesce, and abscess results. 
Necrosis usually begins at or near the knee 
of the sinus, extending to and involving the 
sinus covering. External rupture is rare. 
Unfortunately, the destruction progresses 
internally, with the formation of an epi- 
dural abscess or what we now regard as an- 
other distinct clinical entity—suppuration 
of the petrous apex. 

The roentgen value of a mastoid exami- 
nation, as defined by Law, “‘is equal to the 
interpretation of the film plus the technic 
divided by the clinical evidence.” In other 
words, no matter how careful and exten- 
sive the roentgen examination, the clinical 
phase is first. 

A mild acute mastoiditis occurs in all 
middle ear infections. Due to the hyper- 
emia and passive congestion, the involved 
side is more radiopaque. The structures 
do not lose their identity. The trabecule 
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are well outlined, the sinus groove is more 
or less distinct, and there is little or no 


' exudate within the cells. Surgical inter- 


vention is seldom indicated, but a differen- 
tial diagnosis must exclude post-auricular 
edema, eczema, or furunculosis ot the 
canal. 

Should the clinical symptoms of such a 
case become more acute, re-examination 
in a few days will more than likely reveal 
an acute purulent mastoiditis with greater 
opacity of the area, cells filled with exu- 
date, the trabecule thickened (softened), 
and the anterior edge of the sinus groove 
preserved and more sharply outlined. Sim- 
ple myringotomy usually restores the nor- 
mal pressure, and if drainage is adequate, 
complete resolution takes place. 

Cessation of drainage with unfavorable 
clinical symptoms is a definite indication 
for re-examination. Surgical intervention 
is required if the exudate increases and the 
cells coalesce. The visibility of the ante- 
rior edge of the sinus groove is a most im- 
portant guide in advising surgical interven- 
tion. Granger has always maintained that 
in infants, when the sinus groove is visible, 
surgical intervention is indicated. This 
same observation was made by Taylor, 
previous to Granger’s publication. Taylor 
said: ‘“‘When the mastoid becomes in- 
volved, the sinus wall usually appears very 
prominent, due to the change in the density 
of the mastoid cells. Consequently when, 
on comparing the two sides, the sinus 
wall appears more prominent on one side, 
it is significant of involvement of that 
side.” 

Necrosis of the trabeculae means abscess 
formation. Since the antrum is in 
most cases the original site of infection, 
we expect to find necrosis first in that 
area. 

Next in order would be its extention to 
and involvement of the sinus groove, with 
the formation of a perisinus abscess, re- 
vealed by solution of the continuity of the 
sinus wall. When the continuity of the 
tegmen is broken, there is grave danger of 
internal perforation and the formation of an 
epidural abscess. The progress is too 





rapid for new bone formation, so the wall 
of an abscess would not be sharply out- 
lined. On the other hand, cholesteatoma 
is the result of a chronic suppuration with 
definitely circumscribed borders, due to 
an osteitis, while a cyst would have its 
smooth wall and homogeneous cystic con- 
tents. 

In the infantile or undeveloped type the 
diagnosis is much more difficult. One may 
temporize with a fair degree of safety in 
the pneumatic types, but in the non-cellu- 
lar types the situation is entirely different. 
Because of the thick outer antral wall, in- 
fection may progress for a long period with- 
out visible external mastoid signs. Intra- 
cranial complications through the posterior 
wall have been known to occur without 
giving very marked superficial indications. 
Very often a small group of cells between 
the posterior wall and the sinus is the only 
cellular structure visible. When such an 
infection is confined to the mastoid area it 
becomes that bug-bear of the otologists, a 
chronic suppurative mastoiditis. All non- 
cellular types, infantile, sclerotic, or diplo- 
etic, with acute symptoms should, accord- 
ing to Gerber, have the antrum explored 
early in order to prevent chronicity. 

A fourth variation of the pneumatic 
group is the double-decked type in which a 
false inner table separates the outer cells 
from a rich diploetic structure. While not 
common, it is by no means rare; Gerber 
and Law both speak of it. The responsi- 
bility for its diagnosis rests solely with the 
roentgenologist. The fine details must be 
reported to the surgeon or he will discon- 
tinue his exploration when this false inner 
table is reached, and leave a large area of 
small infected cells untouched. The only 
case of this kind seen by the writer had a 
persistent discharge after a second opera- 
tion, and eventually developed a petrositis. 
This case was later operated on by Kopet- 
sky. 

While suppuration of the petrous pyra- 
mid has been recognized for many years, it 
has been given more serious consideration 
since the publications of the monographs 
of Kopetsky, Eagleton, Taylor, and others. 


























The first operation for drainage of the 
petrous apex was performed in 1929, al- 
though the apex had been drained by fol- 
lowing a sinus as early as 1893. Gradeni- 
go’s first monograph was published in 1904, 
the second in 1907, and Kopetsky’s in 1930. 
Since then there has been a great deal writ- 
ten on this subject. 

These cells, like the antrum, are likewise 
an outgrowth from the tympanum, and it 
naturally follows that infection of the tym- 
panum will cause the same train of pa- 
thology as occurs in the antrum. Unlike 
mastoids, the petrous pyramids are not 
symmetrical. The cells arise from four 
different areas and tend to spread in tracts 
converging toward the apex. The distal 
third of the pyramids are marrow bone and 
are usually non-cellular. Drainage occurs 
through the middle ear and is accelerated 
by myringotomy or simple mastoidectomy. 
The tendency of petrous infection is to 
undergo spontaneous resolution. Failure 
of adequate drainage results in early infec- 
tion of the meninges—acute suppurative 
type of petrositis. A chronic suppurative 
type has been recognized by some writers. 

The symptoms, according to Lillie, are 
homolateral orbital or retro-orbital pain, 
continuous drainage, and low grade sepsis. 
Sixth nerve paralysis may occur. He says 
this syndrome should not be confused with 
Gradenigo’s syndrome, which is not charac- 
teristic of any specific lesion. The onset of 
symptoms usually occurs from ten days to 
two weeks following a simple mastoidec- 
tomy. 

In the pneumatized pyramids, the ro- 
entgen findings of pathological signifi- 
cance are diminished aeration, deficient 
trabecule, intense atrophy, perforation, 
and destruction of the apical contour. 

For a detailed description of the anatomy 
of this portion of the temporal bone, one 
should consult the standard works of a- 
natomy or, better still, the excellent mono- 
graphs that have been published since 
1930. Wedged in between the sphenoid and 
occipital bones, this pyramid lies in close 
contact with seven cranial nerves (5 to 11, 
inclusive), the Gasserian and geniculate 
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ganglia. More than half its surface is 
covered with dura. The tentorium cere- 
belli is attached to its superior angle. It 
lies near to the lateral border of the naso- 
pharynx, and two palatal muscles take ori- 
gin from its under surface. The trigeminal 
nerve is separated from its apex by a layer 
of dura. The superior petrosal sinus is 
above and behind it. Below and in front 
are found the jugular bulb, carotid artery, 
and the inferior petrosal sinus. Some part 
of the pyramid is in close relation to the su- 
perficial petrosal nerves, the nerve of Ja- 
cobson (tympanic branch of glosso-pharyn- 
geal), and the carotid sympathetic trunk. 

A structure which is so closely related to 
the tympanum, the mastoid, and so many 
of the cranial nerves and blood vessels, 
must necessarily be included in any study 
of the temporal bone. Since the symptoms 
so often follow a mastoidectomy, and on ac- 
count of the many variations in type and 
symmetry, the radiographic record of the 
pyramids made before operation will be of 
greater value for comparison if it becomes 
necessary to re-examine after mastoidec- 
tomy. 

What positions and how many films 
are required for an adequate examina- 
tion of the temporal bone? Should the 
Bucky diaphragm be used? It would seem 
that the 15° angle position made stereo- 
scopically with both mastoids on the film, 
without the Potter-Bucky diaphragm, is the 
rational procedure. This should be sup- 
plemented with postero-anterior stereo- 
roentgenograms in the Caldwell position, 
forehead and nose at a 23° angle. The ver- 
tex-submental or the sub-mento-vertex 
positions, stereoscopically will visualize 
the pyramids to the best advantage. The 
former is easier in long-necked individuals, 
but difficult in short, stout persons. The 
sub-mento-vertex Taylor position is rather 
unpleasant for some patients, occasionally 
producing vertigo, but very valuable when 
obtained. These three positions will per- 
mit examination of the temporal bone in 
three different planes and should be con- 
sidered adequate. 

There are many other positions which 
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will visualize certain structures to good 
advantage, but at the expense of others. 
The Stenvers position is valuable not only 
to demonstrate the mastoid cells but the 
contours of the pyramids. In this position 
the sinus is not as clearly defined as in the 
Law position. A reverse of the Caldwell 
position gives one an additional view 
of the pyramids, but will not visualize 
the cellular structure at the base of the 
pyramids. In the Caldwell position the 
pyramids are within the orbits. 

The Arcelin or Granger position, the re- 
verse of the Stenvers position and the Léw- 
Beer position, will add information to that 
already derived from the other three. It is 
not a question of how many films but how 
good, how closely we can correlate the ro- 
entgen interpretation to the physical find- 
ings, and the symptoms. 
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OSTEOCHONDROSIS-OSTEOCHONDRITIS 


ISCHIO-PUBICA 


By A. A. ZEITLIN, M.D., Professor of Réntgenology, Moscow, U. S. S. R. 


From the State's Central R6ntgen Institute and Réntgen Institute of the 
Third Medical University 


==HROUGH extensive roentgen investi- 

gation in bone diseases of children, we 

have been able to distinguish a special 
group of lesions in the osteochondrial part 
of the epiphysis of the growing bone, which 
are at present united under the name of 
epiphysitis or juvenile osteochondropathy. 
Such changes have been found in the differ- 
ent parts of the skeleton. To the uncom- 
mon localization of this process belong 
lesions of the ischio-pubic synchondrose, 
first described by Van Neck, in 1924, under 
the name of osteochondritis ischio-pubica. 
After his first publication there appeared a 
number of other papers describing similar 
cases: Valtancoli (22), Wiilfing (25), As- 
plund (1), Manfredi (16), and Hirsch (11), 
and others. We do not propose to give 
here a historical review of the literature 
since it can be found in most works on the 
subject. In general, there could be quoted 
about fifteen more or less full descriptions 
of cases of osteochondritis ischio-pubica, 
but each author had under observation not 
more than from one to three or a maximum 
of four cases. Therefore, the more surpris- 
ing was Heeren’s report (10). This author, 
on studying 95 roentgenograms of the pel- 
vis of children aged from 2 to 12 years, 
found lesions in the ischio-pubica syn- 
chondrose in 33 cases, which he also classi- 
fied under the above disease. 

The considerable difference in the num- 
ber of cases makes a more critical con- 
sideration of the question warrantable; 
also, a dissimilarity in the clinical and roent- 
genologic picture described by the author 
causes yet further perplexity. According 
to Heeren, in many cases the typical 
changes in the synchondrose are symptom- 
less, only being accidentally discovered by a 
roentgenogram ; in other rarer instances, the 
cases reveal only slight clinical symptoms. 
Whereas, Asplund, Van Neck, and Wiilfing 


describe more or less serious symptoms, 
such as rise of temperature, local swelling 
and edema, a spasm of adductors, and 
pains in the hip joint which cause a condition 
that may be mistaken clinically for coxitis 
tuberculosis. In some cases only a short 
rest cure is sufficient to insure complete 
disappearance of all manifestations of the 
disease; in others, the process continues 
for months and years. As regards the 
roentgen picture, Van Neck, Valtancoli, 
and Heeren consider as_ characteristic 
changes the formation of an oval focus of 
rarefaction in the region of the synchon- 
drose, sometimes with distinct sclerotic 
outlines without reactive manifestations in 
the surrounding tissues. On the other 
hand, Asplund, Haberler (7), Engelmann 
(6), and others describe definite destruc- 
tive and reactive changes in the adjoining 
bones, with sequestration and purulent 
fusion in some cases. 

These various and contradictory de- 
scriptions of osteochondritis ischio-pubica 
presented by the authors make it doubtful 
as to whether in all cases the same disease 
had been under observation, 7.e., the juve- 
nile form of osteochondropathy. Quite 
often symptoms described by some authors 
differ from all that we know about this dis- 
ease. True, the etiology and pathogenesis 
of juvenile epiphysitis are still not defi- 
nitely established; however, most of the 
writers agree on the fact that the condition 
is least of all caused by a common inflam- 
matory process. The diseases known as 
Kohler’s, Perthes’, Osgood-Schlatter’s, 
Kienb6éck’s Preiser’s, and others similar to 
these do not appear clinically as acute in- 
fections, with high temperature, and we do 
not know of any instances which have 
ended with sequestration and suppuration. 
Heeren ascribes these changes to secondary 
infection at the site of the lesion and re- 


722 












mn we uUOQ ” 


nm Oo Om os 


oO 














ZEITLIN: 





Fig. 1. 


OSTEOCHONDROSIS-OSTEOCHONDRITIS ISCHIO-PUBICA 





Fig. 2. 


Fig. 1. Case 1. Boy, 7 years old. Area of decalcification in the right ischiopubic synchrondrosis with 
well defined edges and a crumbly structure. Osteochondrosis ischio-pubica. 
Fig. 2. Case 2. Girl, 6 years old. A well limited focus of decalcination in the right ischiopubic syn- 


chondrosis. Osteochondrosis ischio-pubica. 


gards them as complications of the primary 
process; however, such complications are 
not known in osteochondropathies of other 
localization. Haberler (7), considering 
this, states that in his cases of osteochon- 
dritis ischio-pubica, as well as in other cases 
described previously, there took place a 
chronic unspecific process, which from the 
first arose as such. As a matter of fact, 
Odelberg (18) at an earlier date described 
three cases with lesions in the ischio-pubic 
synchondrose, in children between the 
ages of 11 and 15 years, very similar to the 
disease which was later described as osteo- 
chondritis ischio-pubica. During the opera- 
tion the author obtained a round brown- 
ish mass, rich in cellular elements and plas- 
matic cells, with a small addition of leuko- 
cytes. Bacteriologic investigation and in- 
oculation of animals proved negative. 
After periods of one, two and one-half, and 
three years, respectively, the children re- 
covered. The author excludes syphilis, 
tuberculosis, and ostitis fibrosa in his cases, 
supposing that here a peculiar inflamma- 
tory process took place. 

The Haberler-Odelberg conception of 
the inflammatory nature of the changes in 
osteochondritis ischio-pubica very well ex- 





plains the clinical and roentgenologic symp- 
toms of many cases but not of all. It does 
not explain cases in which limited areas of 
decalcination appear in the synchondrose 
and the clinical course is symptomless or 
with very mild symptoms, even these dis- 
appearing within a short time. Heeren, 
Janker, and others had just the cases in 
view; we also had some under our observa- 
tion. There is no good evidence to suppose 
that these changes are the primary stage of 
a typical osteochondritis or an abortive 
form of it. We are more inclined to con- 
sider them as changes in the normal proc- 
ess of ossification, as may be observed in 
the other parts of the skeleton, without any 
inflammatory basis. Such changes must be 
a common finding in processes that are 
accompanied by retarded ossification of the 
cartilage. Asa matter of fact, Engelmann 
mentions that, in congenital unilateral dis- 
location of the hip joint, abnormalities often 
occur in the region of the synchondrose. 
Here also might be referred the Dickson 
Wright (4+) case of a boy aged 11 years, who 
had, together with osteochondropathy, 
irregular blurred outlines distributed in 
many epiphyses of the ischio-pubic syn- 
chondrose. 















Fig. 3. 
Fig.3. Case3. Boy, 6 years old. 
indistinct; the lateral, well defined. 
chondrosis ischio-pubica. 

Fig. 4. Case 3. 


in the right synchondrosis is markedly decreased and distinctly outlined. 


hardly discernible. 


This group of changes in the ischio-pubic 
synchondrose, which has as its basis an im- 
pairment of the normal process of ossifica- 
tion and which is related or similar in its 
pathogenesis to osteochondropathy, we 
propose to designate as osteochondrosis 
ischio-pubica, thereby distinguishing it 
from the other form known as osteochon- 
dritis ischio-pubica, characterized by an in- 
flammatory process. 

DIAGNOSIS 

Undoubtedly, etiologic analogous proc- 
esses give morphologically different pic- 
tures in the bones, depending on the locali- 
zation of the lesion and age of the patient, 
inasmuch as the development of the focus 
is influenced by the anatomical and func- 
tional peculiarities of the particular region 
of the bone, its structure, blood supply, 
mechanical strain, etc. From this point of 
view, changes in the synchondrose must 
vary from analogous processes in other 
localities. The ossification of the ischio- 
pubic cartilage occurs, according to Braus 
and Schinz (20), at the age of from six to 
eight years; according to Hasselwander 
(8), at the age of from seven to eight years, 
and according to Valtancoli (22), at eight 
With that age are associated most 


years. 
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Roentgenogram taken in 1933. 
there is a very large area of decalcination, well limited above and below. 
In the left synchondrosis are two little areas of rarefaction. 


Roentgenogram taken in 1934. 15 months later than Figure 3. 





Fig. 4. 
In the right ischiopubic synchondrosis 
The medial contour in this zone is 
Osteo- 


The decalcificated zone 
The decalcination in the left is 


of the cases of osteochondritis ischio- 
pubica; rarely are children from 11 to 
12 years mentioned. At this stage of de- 
velopment, Haberler thinks that the locali- 
zation of the process in this disease must be 
connected with special construction of the 
vessels. The roentgenologic architectonic 
of the bones of the pelvis is well studied by 
Balli (2), who describes extensive develop- 
ment of a spongy mass in tuberositas ischii 
and peculiarities in the structure of ramus 
descendens ossis pubis, in which case the 
spongy bone consists of large cavities lim- 
ited by thin partitions. As studied by 
Heeren (9), there are still more transparent 
areas in the normal child pelvis, which 
must be well known so as not to be mis- 
taken for pathologic manifestations. In 
cases of osteochondritis (-osis) ischio- 
pubica, the lesions localize in the synchon- 
drose itself and the adjoining bony regions. 

As already mentioned, the clinical symp- 
toms in this disease vary from complete 
absence of subjective complaints and out- 
side manifestations, to expressly revealed 
symptoms, that may lead to a mistaken 
diagnosis of coxitis tuberculosis. With this 
diagnosis the children are usually sent for 
roentgen investigation. The child com- 
plains of a pain in the hip joint or in the 
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Fig. 5. 
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Fig. 6. 


Fig. 5. Case 3. Roentgenogram taken in 1935, 1 year 5 months later than Figure +. Note in the region 
of the right synchondrosis some separate round areas of decalcification with condensed periphery. The left 
ischiopubic branch is hazy and mottled on the medial contour. 

Fig. 6. Case 4. Girl, 7 years old. Roentgenogram taken in 1929. The medial part of the left ischio- 
pubic region is occupied with areas of decalcification with uneven edges. A small promontorium is to be 


seen on the right ischiopubic branch. 


thigh when walking. The leg is flexed, 
with painful abduction; the temperature is 
normal or slightly raised. Local manifes- 
tations are seldom observed, such as swell- 
ing at the place of symphisis or labia ma- 
jores in girls, pain on palpation, and swell- 
ing in the inguinal fold. All these symp- 
toms either disappear quickly or remain for 
some time. The diagnosis is based on 
roentgen findings. 


THE ROENTGEN PICTURE 

In case of osteochondrosis ischio-pubica, 
there appears in the region of the synchon- 
drose an oval or round focus of rarefaction, 
sometimes of crumblike structure, with 
distinct contours. The focus, which rarely 
spreads over the entire width of the bone, 
leaves strips of normal tissue on the medial 
and lateral sides, sometimes even con- 
densed on the side of the angulus pubis. 
Very characteristic is the projection of the 
bony cartilaginous mass in the form of a tri- 
angular promontorium in the lumen of the 
foramen obturatorium. Such a promon- 
torium is sometimes observed as a variant in 
a case of normal ossification, but it does not 
reach such large proportions asin osteochon- 
dritis ischio-pubica. The edges of the decal- 





cified zone on the side of os pubis and os ischi, 
remaining well defined, become condensed 
in some cases and appear sclerotic in char- 
acter. The adjoining bone is normal. The 
focus remains in such a condition for from 
a few weeks to several months; then begins 
a gradual process of restitution, the bone 
taking on a normal appearance and only 
the promontorium into the lumen of the 
foramen obturator, retarded in its restitu- 
tion, remaining of the former process. 

In the above described form the roentgen 
picture is so characteristic for osteochon- 
drosis ischio-pubica, that it can hardly 
present any difficulties for differential 
diagnosis. The diagnosis is vet further 
clarified if there are corresponding changes 
in the other synchondrose, but there they 
are less clearly revealed and must be care- 
fully searched for. 

In cases of osteochondritis ischio-pubica, 
the pathologic process is more clearly re 
vealed with regard to the intensity of the 
changes and their development. The proc 
ess of decalcination and distrophy is not 
limited to the synchondrose but is trans 
ferred to the adjoining part of the os pubis 
and os ischi, forming one continuous focus 
or appearing as a number of separate spots. 
























Fig. 7 


Fig. 7. Case 4. 
foci are seen in the left ischiopubic branch. 
Fig. 8. Case 4. 
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Roentgenogram taken in 1929, five months later than Figure 6. 


Roentgenogram taken in 1932, 2 years 3 months later than Figure 7. 





Fig. 8. 


Several round irregular 
The concave edge of the right os pubis is irregular. 
The edges of the 


deficient area have become more condensed and straightened. 


There are no reactive manifestations or 
they are very slight. The process is of 
longer duration, continuing from several 
months to vears. In far advanced cases, 
the deformation of the bone is quite con- 
siderable and this stands in contradiction 
with the complete absence of clinical symp- 
toms. We have observed no sequestration 
of the bone, and think that the cases in 
which it takes place do not belong to the 
group of the disease under observation. 


DIFFERENTIAL DIAGNOSIS 


In differential diagnosis, syphilis, osteo- 
myelitis, and tuberculosis must be ex- 
cluded. As a rule, syphilis of the bones of 
a purely destructive form is seldom met 
with, especially in the region of the ischio- 
pubic bones; the characteristics of this 
disease are a thickening and condensation 
of the bone in its cortical and spongy lay- 
ers. To these, may be added the typical 
nocturnal pains, the anamnesis and finally 
the serologic reactions. Osteomyelitis of 
synchondrose has 
many times described in the recent litera- 
ture, both in adults (Soderlund (21), Peirson 
19), McWhorter and by many 
and seldom in children 

(5), Klemm (14), kin 


the ischiopubi« been 


(A 
24) 


others more 


‘Doran and Brown 





gelmann (6), and others). In the ordinary 
acute and subacute forms of osteomyelitis, 
beside a more sudden onset of the disease 
and more clear picture of general malaise, 
with a corresponding change in the blood, 
there is usually observed a more rapidly 
progressing process in the bone, having 
more pronounced reactive changes in the 
surrounding tissues, sequestration, and 
purulent fusion. If, on examination of the 
child, a fluctuating swelling can be found 
in the region of the symphisis or anywhere 
near, and if on incision pus is obtained or a 
fistula is formed, a benign non-specific 
osteochondritis in the sense described 
above is excluded. In the early stage of 
tuberculosis we also have a focal decalcina- 
tion of the bone, which makes these condi- 
tions similar to osteochondritis ischio- 
pubica, but in tuberculosis the rarefaction 
of the bone is more diffused and less limited 
on the periphery of the focus. According 
to Madlener (15), tuberculosis is localized 
more often in the branches of the os pubis, 
and only in severe cases does it also affect 
the rami of the ischium. Pathologically, 
we have here a caseous form of osteitis 
tuberculosa, which gives secondarily 4 
rapid process of fusion, causing sequestra- 
tion, abscesses, and fistula within a short 
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Fig. 9. 
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Fig. 10. 


Fig. 9. Case 4. Roentgenogram taken in 1933, one year later than Figure 8. The left ischiopubic 
branch appears quite broad and massive. The defects in the right os pubis are filling up. 

Fig. 10. Case 4. Roentgenogram taken in 1935, 2 years 3 months later than Figure 9. The bones are 
broader and more condensed. The symphysis outlines are irregular, festoon-like. The structure of bone 


in the synchondrosis region is well developed. 


time. For differential diagnosis, much 
more difficulty is encountered in cases of 
tuberculosis of the ischiopubis in the re- 
parative stage when the edges of the foci 
begin to condense. Thus, for example, 
Ingber (12), in his work on tuberculosis of 
this region, presents some roentgenograms 
very similar to those we find in osteochon- 
dritis. Similar roentgenograms are sub- 
mitted by Engelmann in his work. In such 
cases only a long systematic clinical and 
roentgenologic study of the condition, with 
consideration of all the data, can aid to- 
ward a correct diagnosis. 


PERSONAL OBSERVATIONS 


We present here some of the personal ob- 
servations which we consider typical for 
osteochondrosis and osteochondritis ischio- 
pubica. 

Case 1. N.S. a boy, aged 7 years, who, 
as an apparently healthy child, two weeks 
previous to examination, developed in 
the right leg a pain which was especially 
noticeable after running. ‘The physician 
found no objective changes. A few days 
later all complaints disappeared. How 
ever, in order to exclude coxitis a roent 
§enogram of the pelvis was made (lig. 1), 
Except for a slight bilateral coxa valga, no 


abnormalities were revealed in the hip 
joint, but in the region of the right ischio- 
pubic synchondrose could be seen an area 
of decalcination the size of a nut, with well- 
defined edges and a crumbly structure. 
The decalcination spread also upon the 
promontorium into the lumen of the fora- 
men obturatum. 

Case 2. S. I. a girl, aged 6 vears, the 
daughter of healthy parents, whose anam- 
nesis and clinical findings are an exact 
repetition of the above described case. 
The pain was localized in the region of the 
hip joint and upper part of the femur. A 
roentgenogram of the pelvis, taken in 1935 
(Fig. 2), revealed that both hip joints were 
normal in appearance. In the region of the 
right synchondrose, a limited focus of de- 
calcination could be observed, similar to 
the one found in Case 1. There was also a 
promontorium into the lumen of the fora 
men obturatum. Four days later the child 
was quite well, running about and playing 
as usual. A roentgenogram taken later 
clearly revealed the focus with its edges 
slightly sclerotic. There were no notice 
able changes in the other bones. A roent 
genogram taken in 19356 showed the same 
picture. 


Case 3. C. E., a boy, aged 6 years, was 
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the son of healthy parents. His only child- 
hood disease was measles, which he had at 
the age of 5 years. His first complaint was 
of an itching in the right inguinal fold. On 
examination, the mother found a small 
swelling in this region. The temperature, 
according to his parents remained normal. 
A physician found some restriction of mo- 
bility in the right hip joint, and, suspecting 
the onset of coxitis, sent the child for 
roentgen examination in 1933. The boy 
has a strong and healthy appearance. Mo- 
tion in both hip joints was painless; abduc- 
tion on the right side was slightly restricted. 
On palpation, a slight swelling was felt in 
the inguinal region above the pubis, de- 
scending to the perineum. Pressure on the 
os pubis caused no pain. The roentgeno- 


gram (Fig. 3) revealed the following: both 
hip joints are perfectly normal; the con- 
figuration of the symphysis corresponds to 
the age of the boy. The synchondrosis be- 
tween the os pubis and os ischi is not yet 
quite ossified; on the right side in this 
region can be seen a large area of decalcina- 


tion that spreads over both bones and is 
limited above and below by well-defined 
semicircular lines. The medial contour of 
the ischiopubic branch in the affected zone 
is indistinct, while the lateral, correspond- 
ing to the edge of the foramen obturatum, 
is well defined. On careful examination, to 
the left in the region of the synchondrose 
may be seen two small and indistinct areas 
of bone rarefaction. There is a slight con- 
densation, with a promontorium into the 
foramen obturatum. A _ roentgenogram, 
taken in 1933, revealed that subjectively 
there are no changes. The boy runs 
around and does not complain of any pain 
or disability. 

A roentgenogram taken in 1934, showed 
that the changes in the bones remained the 
same. During the year the boy noticeably 
grew, and was ill with “‘grippe’’ only once for 
a short time. The swelling in the inguinal 
region disappeared altogether. A roent- 
genogram at this time revealed an almost 
complete joining of the os pubis and the 
os ischi (Fig. 4). The decalcinated zone on 
the right side was markedly decreased, but 
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much better defined on account of a thick. 
ening of its edges. The condensation was 
especially marked in the lateral zone. The 
decalcination on the left side was hardly 
discernible. The boy continued to feel well, 
playing and running about as usual, but on 
insistent questioning admitted that after 
strenuous running he felt a slight pain in 
the hip region (Fig. 5). The decalcination 
zone in the synchondrose region appeared 
as a conglomerate of separate round areas 
with a condensed periphery. The triangu- 
lar promontorium into the foramen ob- 
turatum was also changed. On the left, the 
medial edge of the ischiopubic branch was 
hazy and mottled; in the rest, the bones 
were normal. 

Case 4. N.E., a girl, aged 7 years, is the 
daughter of a physician. Her history 
(written by the mother) is as follows: was 
born at term and developed normally. In 
February, 1929, she had measles, a few 
weeks after recovery from which there was 
noticed a slight change in her walk; she 
had acquired a limp. When questioned, the 
child complained of a pain in the inguinal 
region. Palpation produced a slight pain 
there. Her internal organs were normal. 
The urine contained no albumin. A roent- 
genogram of the pelvis, taken in 1929, per- 
mitted exclusion of coxitis, but in the 
ischiopubic region the following changes 
were found (Fig. 6): on the right side, the 
ischiopubic branches were completely 
joined, and on the left there were signs of 
epiphyseal space. In the ramus descen- 
dens of the left os pubis, starting almost 
from the symphysis, there were areas of 
decalcination with uneven festoon-like 
edges occupying the medial part of the 
bone. The medial contour of this portion 
of the bone was only slightly outlined, 
while the lateral outline gave a clear pic- 
ture. On the right ischiopubic branch was 
observed a small promontorium into the 
lumen of the foramen obturatum. In the 
left ilium near the joint was a thickening of 
the structure, the size of a pea (enostose?). 

The opinion of the surgeons regarding 
the nature of these findings in the bone 
were divided. Some insisted on the diagno- 
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sis of osteitis fibrosa; others did not ex- 
clude the possibility of a neoplasm and sug- 
gested a biopsy. Our diagnosis lay be- 
tween osteochondritis ischio-pubica and 
osteitis tuberculosa. No biopsy was made. 
The child spent the summer in the coun- 
try, under calcium treatment and taking a 
complete rest. Toward autumn she walked 
normally without any limp. There re- 
mained a slight pain in the region of the os 
pubis, but on pressure only. Her tempera- 
ture continued to be normal as always. 
Gradually the child was allowed to move 
about more and more actively. At the be- 
ginning of 1930, she was running about, 
and in winter was allowed to skate and 
dance with other children. But in spite of 
general well being and absence of local 
manifestation, the process in the bones con- 
tinued its development, as is indicated by 
the roentgenograms, taken periodically. A 
roentgenogram, taken in 1929, revealed 
that on the left, the decalcination process 
spread upon the adjoining part of the os 
ischi, and on the right, a small round area 
of rarefaction in the ischiopubic synchon- 
drose could be discerned. A roentgeno- 
gram, taken in 1929, revealed an area of 
decalcination clearly shown on the left; 
in the region of the tuberculum pubi- 
cum, an ossified promontorium was formed, 
with irregular contours. On the right, in 
the region of the symphysis, the contour of 
the pubic bone, formerly straight, had be- 
come concave. Another roentgenogram, 
taken in 1929, revealed an indistinct me- 
dial contour of the left pubic bone, with 
several rounded irregular foci. The pro- 
montorium was more pronounced. The 
concave edge of the right pubic bone was 
irregular and jagged (Fig. 7). A roent- 
genogram, taken in 1930, revealed the left 
pubic branch to be more condensed. The 
area in the os ischi near the lower edge of 
the foramen obturatum, which formerly 
had been hardly discernible, had become 
more distinct. The irregularly shaped pro- 
montorium near the symphysis had a more 
definitely ossified structure. On the right 
side the changes remained the same as they 
were formerly. A roentgenogram, taken 
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in 1932, revealed that the bones of the pelvis 


had become more massive. The edges of 
the deficient area were condensed and 
straightened, but remained slightly fes- 
tooned (Fig. 8). A roentgenogram, taken 
in 1933, revealed that the space in the 
symphysis had become narrower, but its 
edges were irregular and festooned. The 
defects in the right pubic bone were filling 
up. The left ischiopubic branch appeared 
quite broad and massive (Fig. 9). Another 
roentgenogram, taken in 1934, revealed 
that the growth of the bones and the filling 
up of the defects still continued. 

A roentgenogram, taken in 1935, re- 
vealed a fissure in the narrower symphysis, 
but its edges were still irregular and 
crumb-like in appearance. The structure 
of bone in the synchondrosis was well de- 
veloped. On the left, in the region of the 
foramen obturatum, are two small, millet- 
sized calcified nodules. The enostosis in 
the left iliac bone had reached the size of a 
large pea (Fig. 10). 


DISCUSSION 


Thus in the first two cases, the children 
aged from six to seven and one-half years, 
alongside with insignificant, quickly dis- 
appearing complaints and complete ab- 
sence of objective clinical symptoms, roent- 
genograms revealed a focus of decalcina- 
tion in the ischiopubic synchondrose, 
strictly localized, without any reactive 
changes in the surrounding bones. Our 
patients’ good health continued during 
several months of observation. In cases of 
other roentgen investigation, similar areas 
of decalcination have been observed in 
children in the region of the pelvis; for in- 
stance, after a trauma, or when calculi of 
the cystis were suspected, etc. We classify 
our cases 1 and 2 under the group of osteo- 
chondrosis. 

The third case presents more difficulties 
for diagnosis. The swelling in the inguinal 
fold, without other clinical manifestations, 
led to the finding of round decalcinated 
areas with sclerotic edges in the ischiopubic 
branch. The process had already con- 


tinued in this case three years, and could 
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not as yet be considered finished. We are 
inclined to consider this case also as osteo- 
chondrosis, relying on the fact that the proc- 
ess is limited to the region of the synchon- 
drose, without any destructive changes in 
the surrounding bones. The chronicity of 
the process does not speak against our con- 
clusion, since we know that also, in other 
osteochondropathies, years are sometimes 
required before complete recovery is 
achieved. 

Case 4 we classify as osteochondritis. 
The clinical symptoms here were also few 
and soon disappeared, but the changes in 
the bones that started in the synchondrose 
gradually spread upward and downward. 
During the seven years that the case had 
been under observation, the reparative 
process had not yet set in and the bones 
had not recovered their normal appear- 
ance. 

In all the cases presented by us, the 
diagnosis was based on the roentgen find- 
ings. We did not consider it advisable to 
verify our diagnoses by biopsy or incision, 
as Van Neck, Asplund, and others have 
done, since we consider that all such mea- 
sures should be carried out in children only 
in cases of definite clinical indications. In 
these cases no such indication was present: 
the children felt well, their temperature re- 
mained normal, the function of the lower 
limbs was not disturbed, and the general 
development of the children was good. 
The prognosis for both forms of the disease 
is on the whole favorable, and we consider 
ourselves warranted in recommending the 
method of waiting, keeping the child under 
constant roentgen control. 


CONCLUSIONS 


(1) The disease that is at present de- 
scribed under the name of osteochondritis 
ischio-pubica, according to clinical and 
roentgenologic findings should be divided 


in two groups. The first is nearer to the 
picture that we see in osteochondropathy 
of juvenile age, and can be designated as 
osteochondrosis ischio-pubica; the second 
has at its basis a chronic inflammatory proc- 
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ess and retains the designation of osteo. 
chondritis ischio-pubica. 

(2) In the simplest cases the diagnosis js 
quite easy, but in more complicated condi- 
tions longer observation and more syste- 
matic roentgen control are required. 

(3) The prognosis in osteochondrosis js 
quite favorable, and no special methods of 
treatment are required. In osteochondritis 
the prognosis in general is also favorable, 
but the bone lesions are much greater and 
the deformation in the symphysis can pos- 
sibly play a certain réle in the future for 
girls, during childbirth. 
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THE PLANEOGRAM 


ANALYSIS AND PRACTICAL APPLICATION, WITH ESPECIAL REFERENCE TO 
MENSURATION OF THE PELVIC INLET 







By JULIUS KAUFMAN, M.D., Brooklyn, N. Y. 










universal application, but we have applied 
it specifically to the pelvic inlet since this 
structure lends itself ideally for demonstra- 
tion purposes. 


N a previous paper (1), we have shown 
how it is possible to demonstrate vari- 
ous planeograms from two or more 

radiographs properly taken. The planeo- 

grams represent “‘images’”’ of planes in space 
parallel to the plane of the x-ray plate, not 
the true planes themselves. Still, from any 
planeogram, angular mensuration may be 
made directly without corrective proce- 

dure. For linear mensuration, however, a 

corrective procedure becomes necessary. 

The corrective procedure is easily and 

i rapidly accomplished, so that, for example, 

it is possible to determine the measure- 
ments of the axes of the plane of the pelvic 
inlet in about two minutes, and to recon- K2 
struct the true plane in its entirety in Fig. 1. (A) Planeogram: Any angle, D.2-C.2- 



















about five. 

Since there are present natural structural 
planes, such as (1) the plane of the pelvic 
inlet, (2) the median sagittal plane of the 
skull, etc., and since these planes are at 
times readily identifiable in an ordinary 
single radiograph, the ordinary single radio- 
graph suffices in these instances, thus ob- 
viating planeographic determination by 
multiple exposures. 

For clarity’s sake, we have divided this 
treatise into four major sections: I. The 


E.2, in the planeogram is identical with the 
homologous angle in the plane of the pelvic inlet. 

(B) Radial Plane Reconstruction: Any arbi- 
trary, more or less central point in the planeogram, 
C.2, is selected. Numerous radii, C.2-D.2, C.2- 
E.2, etc., are drawn. Each of the radii is cor- 
rected in the correction triangle, and re-applied 
along the radius in question, locating several 
points in the true graph. These located points 
are connected by appropriate lines. 

(C) Perimetric Plane Reconstruction: Numer- 
ous radii are drawn from C.2. Point D.1 is located 
as before. Line D.1-E.1 is drawn parallel to 
D.2-E.2, locating E.1. This process is repeated, 
locating, in succession, F.1, G.1, etc. The located 
points D.1, E.1, F.1, ete., are connected by ap- 
propriate lines. 









application of a graphic method of linear 
and angular determinations from the planeo- 
gram. Plane reconstruction; II. Mathe- 
matical proof of the graphic method; III. 
Further considerations; IV. Summary. 

I. The Application of a Graphic Method 
of Linear and Angular Determinations from 
the Planeogram. Plane Reconstruction.— 
In the following we will demonstrate how 
linear and angular determinations of the 
p‘ane of the pelvic inlet may be made from 
its planeogram, and also how the true 
plane may be reconstructed in its entirety. 
The method we employ is a general one, of 





Two points are marked on the patient's 
skin, the first, anteriorly, corresponding to 
the upper margin of the symphysis pubis, 
and the second, posteriorly, corresponding 
to the tip of the spinous process of the 
fourth lumbar vertebra. These two points 
define the plane of the pelvic inlet (2). 

The patient is placed upon the x-ray 
table, in a semirecumbent position, so that 
the plane of the pelvic inlet as defined by 
the skin points is horizontal. The central 
ray falls upon a point 5 cm. posterior to 
the symphysis pubis, but this is not essen- 
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tial to our method. The target-film dis- 
tance is always 32 in. (not essential); the 
target-inlet distance is recorded. A film 
in the horizontal position (parallel to the 
plane of the pelvic inlet) is exposed and 
processed in the usual manner. The image 
of the pelvic inlet (its planeogram) is trans- 
cribed to a sheet of paper for convenience 
of construction (Fig. 1): 

(A) Angular Mensuration (Fig. 1).—As 
I have stated before, angular measure- 
ments may be made directly from the 
planeogram without correction. Any angle 
(D.2-C.2-E.2) in the planeogram is iden- 
tical with the homologous angle in the in- 
let. This means that any angles measured 
in the planeogram are true angles, suffer no 
distortion, and need no corrective proce- 
dure. 

(B) Linear Measurements (Figs. 1 and 
2).—Linear measurements in the planeo- 
gram are not true distances, since the 
planeogram is a distorted image of the 
plane. These distances must be corrected. 
For this purpose we have constructed the 
correction triangle, F-F.1-F.2 (Fig. 2), 
with F-F.2, the horizontal arm, equal to 
the target-film distance and F-F.1, the 
vertical arm, equal to the target-inlet dis- 
tance. If one wishes to measure the dis- 
tance C.2-D.2 (Fig. 1), this distance is ap- 
plied along the horizontal axis of the cor- 
rection triangle, and the corrected distance, 
X, read along the vertical axis, C.2-D.1 
(Fig. 2). 

(C) Reconstruction of the Plane of the 
Pelvic Inlet—Two methods suggest them- 
selves: (1) Radial method, and (2) Peri- 
metric method. 

For the radial method, any arbitrary, 
more or less central point, C.2, is chosen. 
From it several radii, C.2-D.2-C.2-E.2, 
C.2-F.2, etc., are drawn to strategic points 
on the circumference of the inlet. C.2-D.2 
is measured and applied to the correction 
triangle. Its corrected distance, C.1-D.1, 
is applied along the radius, C.2-D.2. D.1 
represents one of the points on the true 
graph of the pelvic inlet. The process is 
repeated for other radii, until sufficient 
points in the graph are located. These 
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points are then joined by appropriate con- 
necting lines. 

For the perimetric method, as before, 
radial lines are drawn and point D.1 lo- 


FA 











Fa F 
Fig. 2. Correction Triangle: F-F.1-F.2 is 
constructed so ‘that F-F.2, the horizontal arm, 
is equal to the target-film distance; F-F.1, the 
vertical arm, is equal to the target-plane distance. 
Linear Mensuration may be accomplished by 
applying distance C.2-D.2 along the horizontal 
axis; the corrected distance (X) is read along the 
vertical axis. 


cated. From D.1,D.1-F.1 is drawn paral- 
lel to D.2-F.2 intersecting C.2-F.2 in F.1. 
F.1 represents a second point on the graph. 
By repeating this process of parallel line 
construction, numerous other points (G.1, 
H.1, I.1, etc.) are located. These points 
are joined by appropriate connecting lines, 
which represent the true graph of the plane 
of the inlet. 

II. Mathematical Proof of the Graphic 
Method.—(A) Angular Mensuration (Fig. 
3): 

1. An arbitrary, more or less central, 
point in the planeogram, C.2, is selected. 

2. From it, radial lines, intersecting the 
circumference (D.2-D.2, C.2-E.2, etc.) are 
drawn, thus forming numerous central 
angles. 

3. The circumferential points are con- 
nected (D.2-E.2-F.2-G.2, etc.) converting 
the central angles into triangles. 

4. Successive planes are passed through 
the target position, F, and each of the 
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lines constructed in the planeogram (for 
example, F-C.2-D.2). 

5. These planes intersect the plane of 
the pelvic inlet in lines homologous to those 


F 




















(1) C1-D.1 _ 
cope 
(2) 


(3) 


in the planeogram (C.2-D.2 and C.1-D.1 
are homologous), thus converting the inlet 
into triangles which are similar to the 
homologous triangles in the planeogram. 
This follows from the fact that homologous 
lines in the pelvic inlet are parallel to those 
in the planeogram (C.2-D.2, for example, 
is parallel to C.1-D.1). 

6. Homologous angles in the inlet, 
therefore, are equal to those in the planeo- 
gram. This establishes the fact that 
angles measured in the planeogram are 
true angles, suffer no distortion, and need 
no corrective procedure. 

(B) Linear Mensuration: “the Correc- 
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tion Triangle.’ The construction of the 
correction triangle has been described 
above (Fig. 2). If we designate C.2-D.1, 
the corrected distance, by the symbol ‘‘X,” 


a 


then (1) —_——_— = ; 
C.2-D.2. F-F.2 


(2) But (Equation 3, Fig. 3) 
C.1-D.1 _ FFI, 
C.2-D.2 F-F.2’ 

(3) X = C.1-D.1. 


(C) Reconstruction.—The radial or peri- 
metric methods of reconstruction follow 
as a natural sequence to the above. Mathe- 
matical proof is simple but has been 
omitted. 

Ill. Further Considerations.—In the 
above we have shown how the planeogram 
of a natural anatomic plane, such as the 
pelvic inlet, may be analyzed. We have 
demonstrated how angular measurements 
may be made directly from the planeo- 
gram; how true linear measurements may 
be made therefrom by the intervention of 
the correction triangle, and, finally, how 
the anatomic true plane may be recon- 
structed. The requisites for the above are 
that the anatomic plane be identifiable on 
the radiograph and that its position be 
known. For other planes these requisites 
can be met by planeography using multiple 
exposures, since by planeography the 
planeogram is determinable, and, further- 
more, this method establishes the position 
of the plane in question. Suppose, for ex- 
ample, one wishes to determine the meas- 
urements of the pelvic canal at the level of 
the sacro-coccygeal joint. The planeogram 
is determined for this level by our previous 
method of multiple exposures. At the 
same time, this method defines the posi- 
tion of the plane in question with reference 
to the plane of the plate, so that the pro- 
cess applied above to the pelvic inlet may 
now be applied to the plane through the 
points in question. 

In other instances it is possible to arti- 
ficially create planes where none exist 
naturally. If, for example, a surgeon 
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wishes to locate the anterior wall of the 
sphenoid sinus, a lateral film of the skull 
may be made showing two lead markers 
strapped to the patient’s skin at points 
which lie in the same horizontal plane as 
the sphenoid. The roentgenogram then 
shows the anterior wall and the two skin 
markers. Furthermore, the images of 
these three structures in the roentgeno- 
gram constitute a planeogram so that an- 
gular measurements between these three 
points are true angles, but the distances, 
since they are distorted, would have to be 
corrected by the intervention of the correc- 
tion triangle (3). 

In analyzing planeograms one is struck 
by the startling fact that all planeograms 
of any one plane are identical for all expo- 
sures, regardless of the target position, 
provided the target-film and target-plane 
distances are constant. For example, in 
lateral roentgenograms of the skull, the 
images of the median sagittal plane (plane- 
ogram) are identical, regardless of the po- 
sition of the target, whether the target, in 
one case, be directly above the sella turcica 
or, in the other case, it be removed to a 
point ten feet below, providing, of course, 
that the target-film and target-plane dis- 
tances are constant. This is a simple fact 
worthy of note and readily provable. 

IV. Summary.—tIn the above, we have 
analyzed the relationships of points which 
lie in planes, parallel to the plane of the 
film, from their images, as represented on 











the radiographic film (planeogram). By 
our analytic method we have shown: 

(1) Angular measurements, read directly 
on the planeogram, are true measurements. 

(2) Linear measurements may be read 
from the planeogram by the intervention of 
the correction triangle. 

(83) Natural anatomic planes, planeo- 
graphically determined planes, and arti- 
ficially created planes lend themselves to 
planeographic analysis. 

In addition, we have called attention to 
the interesting fact that all planeograms of 
an individual plane are identical under 
certain conditions. 

The advantages of planeographic deter- 
minations follow: 

(1) No instrumentation of any kind is 
required. 

(2) For natural and artificially created 
planes, the usual single radiograph suffices. 

(3) These determinations are simple 
and rapid, so that the axes of the pelvic in- 
let, for example, may be measured in 
about two minutes, and the entire inlet re- 
constructed in about five. 
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By SAMUEL E. SINBERG, M.D., New York City 


rarities the world over. Even in 
countries like Australia, South 
America, and southern Europe where 
echinococcus disease is common, bone 
involvement is limited to about 1 per cent 
of all cases. Greenway (1) tabulated 
during the years from 1910 to 1921, 2,470 
cases of echinococcus disease in Argen- 
tina, among which only nine were in bone. 
Pessano (2), in a careful analysis of cases 
in Argentina, found only 28 bone cases 
up to 1933, including the two he was pub- 
lishing. Toole (3) found only nine cases 
of bone involvement in the 2,827 cases he 
had collected in Greece for 29 years. 
In a survey of the world literature in 
1913, Bauer (4) was able to find 243 
cases involving bone, four of which were 
in the sternum. In 1930, Pasquali (5) 
added 406 additional cases to this num- 
ber; of these, nine involved the sternum 
and ribs. Since 1930 we have been able 
to find four additional cases in bone (6). 
In North America where hydatid disease 
is rare, a similar ratio prevails. Up to 
1902, Lyon (7) collected 241 cases of 
echinococcus disease in North America, 
only one of which involved bone. In 1917, 
Walker and Cummins (8) described a case 
of tibial involvement. In 1926, Hines (9) 
reported a case of spinal and renal in- 
volvement producing a compression myeli- 
tis; in 1930, Stone (10) reported a case of 
sacral and iliac involvement, and in 1932, 
B. L. Coley (11) reported two cases in- 
volving the pelvis. The case which forms 
the topic of this paper will, therefore, be 
the seventh report of bone echinococcus 
and the only one of the sternum in North 
America. It is interesting to note that all 
of these cases occurred in natives of for- 
eign countries with the exception of 
Lyon’s patient, who was enlisted in the 
Navy and had spent much time abroad. 
It will be recalled that the mature Tznia 
echinococcus inhabits the intestines of the 
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dog and wolf. The hydatid form of the 
disease is present in cattle, sheep, and in 
man. The adult worm, 2.5 to 5.0 mm. 
long, consists of four segments containing 
many ova. When these reach man’s di- 
gestive tract the embryos are set free by 
the digestive juices, work their way into 
the intestinal coats, and are then distrib- 
uted by the portal circulation to the 
rest of the body; 70 per cent of cases occur 
in the liver; 10 per cent are filtered out by 
the lungs, and 20 per cent occur in other 
organs (spleen, brain, heart, bone). Dévé, 
who has had extensive clinical and labora- 
tory experience, maintains that the lym- 
phatics also play a part in spreading the 
disease. 

The age period usually affected is be- 
tween 20 and 40 (63 per cent). The dis- 
ease is rare in childhood, perhaps because 
of the long latent period between infesta- 
tion and clinical manifestation. The ratio 
of males to females is 57 to 43. The exact 
relation of trauma as a causative factor 
is undecided. Pessano (2) and Dew (12) 
believe it may have an important bearing 
but no definite casual relationship has 
ever been proven. In the case to be re- 
ported a history of trauma was elicited. 

Although most embryos lodge in the 
liver and lung, a few reach the arterial 
circulation, through the lung capillaries 
or perhaps through the patent foramen 
ovale. Because of their vascularity, the 
epiphyseal ends of the long bones are 
usually the primary site of osseous in- 
vasion, where it arouses a cellular reac- 
tion of leukocytes, eosinophiles, and giant 
cells. The usual diverticulated form of the 
cysts seen in bone, sometimes with very 
little fluid, as opposed to the uniform, 
rounded cysts seen in soft tissues, is due 
to the resistant nature of the bony struc- 
ture. Pressure thins the bone and widens 
the Haversian canals. As the process 
develops, the arteries may be occluded, 
leading to bone necrosis and sequestration. 
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Cortical thinning occurs. The medulla 
is then invaded, where extension is rapid. 
Soft tissue invasion follows through cortex 
which has been eroded or pathologically 
fractured. Embolic phenomena may oc- 
cur. Periosteal reaction is mi. Suppur- 
ation is rare; when it is seen it is in ad- 
vanced cases or post-operatively. 

The bones most commonly involved 
are the humerus, femur, the vertebre, 
tibia, and pelvis. A latent period is an 
outstanding feature of all cases. The 
passing of a year or more between the 
time of any known contact or trauma and 
of the appearance of actual clinical symp- 
toms is almost pathognomonic. Pain is 
rare in uncomplicated cases. The pa- 
tient’s first complaint is of a painless swell- 
ing which slowly increases in size over a 
period of months or years. The overlying 
skin is normal. No inflammatory reac- 
tion is present. A second way for the dis- 
ease to manifest itself clinically is a spon- 
taneous fracture with subsequent non- 
union. 

Diagnostic procedures include the intra- 
dermal Casoni reaction and the comple- 
ment deviation method which are positive 
in from 90 to 95 per cent of cases. The 
precipitin test may also be employed. 
The best antigen is cyst fluid obtained 
from sheep and preserved in ().5 per cent 
phenol. Diagnostic puncture is done in 
Australia and South America, but is 
dangerous because the leakage of cyst 
fluid may induce anaphylactic shock or 
spread the disease into the soft tissues. 
Identification of the fluid depends on the 
detection of scolices, hooklets, or particles 
of cyst wall which have a characteristic 
lamination. Eosinophilia is not a con- 
stant finding (13), occurring in only 50 
per cent of cases. 

Even in Australia, where hydatid dis- 
ease is common, mistakes in radiologic 
diagnosis occur (12). It may then be 
pardonable that in the cases reported in 
this country no pre-operative x-ray diagno- 
sis was made. The affected bone contains 


an irregular central rarefied area with 
thinned and sometimes elevated cortex. 
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In late cases the entire length of the bone 
may be involved. No _ circumferential 
limiting sclerotic ring is present. The en- 
tire rarefied area may be laced with con- 
necting bone trabecule, such as are seen 
in giant-cell tumors. The marked radio- 
logic feature is the absolute lack of any 
periosteal proliferation. Localized ostei- 
tis fibrosa cystica is a difficult differential, 
although the determination of blood cal- 
cium, phosphorus, and phosphatase as 
well as of other parathyroid pathologic 
factors will aid. Too, in osteitis fibrosa 
cystica the trabeculae are sharper and 
bowing deformities are present. Giant- 
cell tumor, simple bone cysts, osteolytic 
bone sarcoma and malignant metastases 
have to be ruled out. Syphilitic and 
acid-fast bone infections are also to be 
considered. An osteomyelitis may be dif- 
ferentiated by its bone-productive changes, 
although it may be secondarily engrafted 
upon an echinococcus lesion. In verte- 
bral involvement tuberculosis is to be con- 
sidered. Pott’s disease shows atrophy, 
while echinococcus disease does not. 

Prognosis is poor, considering the factors 
of inevitable non-union in cases of fracture, 
the rapidity of soft tissue extension, and 
joint involvement. Pessano (2) reports a 
mortality of 84.6 per cent in the cases he 
collected. Therapy is radical. In coun- 
tries where the disease is endemic, surgery 
is employed as soon as a diagnosis is made. 
A complete excision of the bone is done and 
an autogenous bone graft placed im situ. 
In cases in which extensive soft tissue in- 
fection has occurred, amputation or even 
disarticulation is done. In other words, 
radical treatment is necessary at an 
early date. As an adjuvant, the intra- 
venous administration of arsenicals has 
been tried (2, 14, and 15) and is said to 
be helpful. Diathermy and deep x-ray 
therapy have no effect upon the course of 
the disease (11 and 16). Experimentally, 
a specific serotherapy has not been success- 
ful (17). The use of hydatid antitoxin 
for active immunization has also been 
reported (18). 

The following is a résumé of the im- 











Fig. 1 


portant points in the case to be reported 
of echinococcus cyst of the sternum. 

V.C., male, aged 15 years, was born in 
Italy, and has been in the United States 
for six years. He was sent to the West 
Side Hospital, New York City, by Dr. 
R. J. Ferrara and Dr. Carl J. Lowe, where 
he was admitted on July 11, 1933. 

Chief Complaint.—Swelling in the upper 
anterior chest associated with pain. 

History.—About one and a half years 
previously, a playmate accidentally fell 
on the patient’s anterior chest. A few 
weeks later the latter noticed a slight 
swelling over the upper anterior chest wall. 
He experienced no pain at that time. The 
swelling gradually increased in size and 
became softer. Not until three weeks 
prior to admission did the patient begin 
complaining of a dull ache in the region 
of the tumor, which was fairly constant 
and non-radiating. The family physician 
advised hospitalization. 

There was no history of previous severe 
illnesses. Two years prior to admission, 
the patient had been in an automobile 
accident and was unconscious for ten 


minutes, having injured his neck and right 
shoulder. 


His personal habits were nega- 
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tive. Until six years ago, the boy lived 
in Italy on a farm where he was in contact 
with sheep and dogs. 

Physical Examination.—The entire physi- 
cal examination was negative with the 
exception of the local condition. In the 
second left intercostal space at the sternal 
border and over the left side of the sternum 
there was a swelling about the size of a 
plum, not tender, immovable. This mass 
was cystic, slightly crepitant, and had a 
rubbery, spongy consistency. No pulsa- 
tions or inflammatory or pressure signs 
were present. The skin over the mass was 
normal. 

Laboratory Examinations.—The patient’s 
blood count, taken on July 12, 1933, re- 
vealed the following: red cells, 4,600,000; 
hemoglobin, 80 per cent; white cells, 
8,000; polymorphonuclears, 73 per cent; 
lymphocytes, 24 per cent; transitionals, 
2 per cent; large mononuclears, 1 per cent. 
Urine was negative; Wassermann was 
negative. On July 19, 1933, his blood 
count was as follows: red cells, 4,500,000; 
hemoglobin, 70 per cent; white cells, 
14,600; polymorphonuclears, 71 per cent; 
lymphocytes, 15 per cent; large mononu- 
clears, 8 per cent; myelocytes, 5 per cent; 
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Fig. 3 


eosinophiles, 1 per cent. Albumin 1 plus 
and a rare granular cast were found in the 
urine (slight superficial wound infection). 
X-ray examination (Figs. 1 and 2) re- 
vealed a rarefied, expansil swelling of the 
upper left aspect of the manubrium. The 
cortex was thinned but not perforated. 
No periosteal proliferation was present. 
Numerous trabecule traversed the rarefied 
area. A pre-operative diagnosis of giant- 
cell tumor or simple bone cyst was made. 
Dr. Lowe, the attending physician on the 
case, suggested the possibility of echino- 
coccus cyst. A biopsy was decided upon. 
Operation.—The patient was operated 
upon July 12, 1933, by Dr. Lowe. A trans- 
verse incision 6 cm. in length was made 
over the left border of the manubrium to 
the third rib. The subcutaneous and deep 
fascia as well as fibers of the pectoralis 
major were separated. A grayish fluctuat- 
ing mass was brought to view. Puncture 
with a syringe and large gaged needles 
revealed no fluid. The sternum was de- 
nuded of periosteum with an elevator, 
and part of the manubrinm was removed 
with a bone forceps. On attempting to 
separate the cyst wall from the bone near 
the mid-line, the wall ruptured and masses 
of larger and smaller cysts protruded. The 
main cyst was washed out with saline 
solution, the cavity holding from 55 to 60 
c.c., and all visible cysts removed. A 
probe was passed to the base of the neck. 
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A rubber tube drain gauze packing was 
placed in situ. 

Macroscopic Examination.—The speci- 
men consisted of numerous cysts of differ- 
ent sizes, from that of a small grape to 
that of a small plum, varying in diameter 
from 0.3 to 3.0 cm. (Fig. 3). Their 
walls were translucent and the inner sur- 
faces had a white amber, gelatinous mate- 
rial adhering to them. Some of the cysts 
were collapsed. 

Microscopic Examination.—Stained sec- 
tions from the wall of the cyst showed a 
concentric lamination which was _ char- 
acteristic of an echinococcus cyst. The 
fluid from some of the uncollapsed cysts 
was centrifuged and scolices were found, 
characteristic of echinococcus cysts (Fig. 4). 

Except for a slight superficial infection, 
the patient made an uneventful recovery 
and was discharged from the hospital on 
July 30. At the time of discharge the 
cyst cavity held 20 cubic centimeters. 
At the present writing, the cavity has 
been completely obliterated. 


SUMMARY 


A case of echinococcus cyst of the ster- 
num is reported. The world literature 
on the subject is tabulated and a brief 
résumé is given of the rarity of bone 
echinococcus involvement, of the life his- 
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tory of this tape worm, etiologic factors, 
pathogensis, diagnosis, prognosis, and 
treatment. 

We wish to express our appreciation to 
the Department of Pathology of the Hos- 
pital for Joint Diseases for their aid in this 
case. 

114 East 54 Street. 
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PNEUMOTHORAX TREATMENT OF TUBERCULOSIS’ 


A CLINICAL AND ROENTGENOLOGICAL EVALUATION 
By ROSS K. CHILDERHOSE, M.D., Associate Physicia, Devitts’ Camp, Allenwood, 


Pennsylvania 
SSHE successful practice of artificial 0 Bars 
J] pneumothorax in pulmonary tubercu- aoe ie | 
losis requires the complete co-operation 
of the clinician and the roentgenologist. — 


. e 


So necessary is this that it is impossible to 
carry the treatment to a successful conclu- 
sion without careful roentgenologic studies 
throughout the long period required for 
pneumothorax therapy. With this in 
mind, it behooves us as roentgenologists to 
have a thorough knowledge of the various 
phases in the treatment so as to assist ac- 
curately the clinician in the handling of the 
various problems that constantly arise un- 
der collapse therapy. While pneumo- 
thorax treatment has been in general use in 
sanatoria for the past twenty years, yet it 
is only recently that its use has spread to 
the clinic and the private office. Because 
of this widespread utilization, we are bound 
to come more and more in contact with 
this type of therapy. _ Fig. 1. Pneumothorax, right side, in the up- 

The basic principle in the treatment of ‘i#ht,Postion. Note air covering the upper lobe 
pulmonary tuberculosis is vest. Pneumo- 
thorax is essentially the application of rest tract and shrink, and second, if the collapse 
in the localized manner to the affected area is sufficiently great, it will bring in apposi- 
of the lung, and thus it enhances the al- tion cavity walls, and thus facilitate the 
ready accepted value of generalized rest. healing and obliteration of these excava- 
This localized rest to the lung under artifi- _ tions. 
cial pneumothorax is the result of a col- Physiologically, the contracted lung 
lapse of the lung, and not compression. shows a certain degree of passive hyperemia 
Modern technic calls for a maintenance of with a relative ischemia, and accompany- 
an intrapleural pressure that is slightly less ing this is a distinct impedance of the lym- 
than atmospheric pressure at any time phatic drainage. A combination of all 
during quiet respiration, and may there- these factors results in a marked decrease 
fore be termed ‘‘collapse therapy.”’ in the absorption of tuberculous toxins and 

The effects of this collapse are many, and a tendency to proliferation of connective 
the clinical improvement in many cases is_ tissue. The closure of cavities with conse- 
astounding. From a mechanical point of quent decrease in expectoration and even- 
view there are two distinct results. First, tual elimination of positive sputum relieves 
it permits the normal tendency of pulmo- the patient of the constant danger of 
nary elastic and connective tissues to con- further bronchiogenic spread. 

1 Read before the Annual Meeting of the Pennsyl- : sale yaerenrngi gt “ one — - 
vania Radiological Society, Williamsport, Pa., June 6, discuss the technic of insufflation, but it is 
1936. interesting to note that, despite the type of 
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side up. 


ture consisting of + per cent oxygen, 6 per 
cent carbon dioxide, and 90 per cent nitro- 
gen (1). I have used oxygen, nitrogen, and 
air at different times in pneumothorax 
treatments, and have come to the conclu- 
sion that there is no advantage in using any 
other gas but air. When air is first in- 
sufflated into the pleural space it tends to 
rise to the top, and many unique explana- 
tions have been given to account for it, but 
the most logical discussion is that by Korol 
(2), who believes that the lungs sink by 
reason of gravity, and permits the air to col- 
lect over the apex of the lung (Figs. 1, 2, 
and 3). Since tuberculosis has a predilec- 
tion for the upper lobe, this fortunate coin- 
cidence of apical localization of air makes 
the treatment appropriate in nearly all 


gas which may be insufflated into the 
pleural space, it is soon converted by 
gaseous exchange with the blood to a mix- 





Same patient as shown in Figure 1. 
Note that the lung has extended to the apex of the pleural space and that 
the air overlies the lateral wall of the lung. 
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cases of pulmonary tuberculosis. In basal 
tuberculosis, it is obviously of no avail un- 
less one is willing to collapse the entire 


ey 


2 


Lateral position with pneumothorax 


iung. The degree of collapse is greatest in 
the outer-two-thirds of the lung, while the 
inner one-third, which is largely supported 
by the larger bronchi, resists this collapsing 
action, and centrally located cavities are 
sometimes difficult to collapse. 

The indication for pneumothorax are few 
but important. It is the consensus of 
opinion that any spreading unilateral lesion 
with positive sputum requires collapse. All 
cavities require obliteration either by 
pneumothorax or some type of surgical col- 
lapse. Some men go so far as to say that a 
sputum which is positive for tubercle 
bacilli indicates a cavity, whether or not it 
can be demonstrated on the roentgeno- 
gram. Certainly a positive sputum means 
an open ulceration in the lung and is a very 
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Fig. 3 
Fig. 3. 


Fig. 4. 
any pleural adhesions or pleural fluid. 


serious menace, not only to those who asso- 
ciate with the patient, but to the patient 
himself. He is in constant danger of a 
bronchiogenic spread, and therefore, the 
basic requirement in the treatment of 
tuberculosis is to eliminate this hazard. 
Pneumothorax treatment does this most 
effectively; it is also the most successful 
form of treatment of hemoptysis. Pleural 
effusions of tuberculous etiology should be 
aspirated and converted into a therapeutic 
pneumothorax so as to heal the lesion. Un- 
fortunately, this is not a generally accepted 
fact, and I have seen many cases of ad- 
vanced tuberculosis the history of which 
shows a pleural effusion in the past which 
has either been aspirated and had no air 
replacement or the fluid has been allowed 
to absorb naturally. These unfortunate 
patients have developed adherent pleure 
so that now pneumothorax is impossible 
because of the dense pleural adhesions, 
The same principle applies to the spon- 
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Same patient as shown in Figures 1 and 2, “‘knee-chest’’ position. 


Pneumothorax, right side, position upright, taken in maximum inspiration. 


Fig. 4 
Observe how the air now 
covers the lower lobe, and that the lung has ‘‘sunk”’ to the apex of the pleural space. 

These three filnis illustrate the shifting of the lung by the action of gravity. 


Little evidence of 


taneous pneumothorax; it should be main- 
tained under slightly negative pressure as a 
therapeutic pneumothorax until the lesion 
is perfectly healed. 

There are two schools of thought in re- 
spect to the degree of collapse necessary 
to secure optimum results. One group, 
headed by Barlow and his associates (3), 
have advocated the so-called “selective 
collapse’ in which only the diseased por- 
tion was permitted to retract and the re- 
mainder of the lung allowed the fullest ex- 
pansion. This method has one advantage 
in that, after completion of the treatment 
the lung is easily re-expanded. There is, 
too, less pressure on the mediastinum and 
herniation is rarely seen with this method. 
On the other hand, there are several disad- 
vantages which, in my opinion, far out- 
weigh the advantages, so that I favor a 
more complete collapse, such as can be ob 
tained by a slightly negative intrapleural 
pressure on quiet respiration. The most 
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Fig. 5. 
Film taken in maximum expiration a few minutes 


Same patient as shown in Figure 4. 


after Figure 4. Note pleural adhesions extending 
to second interspace and pleural fluid. This 
film illustrates the value of expiration views in 
pneumothorax therapy. 


important of these disadvantages of the 
“selective collapse’ is the tendency to 
form pleural adhesions in cases in which the 
lung is in contact with the chest wall. One 
should be always on the watch for such, 
and they can be detected only by roent- 
genograms or by fluoroscopy. Such ad- 
hesions tend to contract in the course of 
time, and thus re-expand the lung by an 
obliterating pleuritis; when this occurs the 
pneumothorax will cease to exist. It has 
been my practice to guard against this by 
numerous fluoroscopic and film studies, 
and thus be certain that the lung is no- 
where in contact with the thoracic wall 
during the entire period of treatment. 
Burrell’s experience has been similar, 
and he is of the opinion that final results 
are definitely better when a large propor- 
tion of the lung has been collapsed (4). 
Progress of the disease to the contralateral 
lung may be expected three times as often 
in those cases in which the collapse is par- 
tial, such as those due to adhesions, than in 
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the patients in whom the lung collapse is 
complete. 

The complications that may arise in the 
course of treatment can be recognized only 
by the roentgenogram or by fluoroscopy. 
The clinician is more dependent on the 
roentgenologist in this way than is the sur- 
geon in the treatment of fractures. The 
two outstanding complications are those of 
pleural adhesions and the formation of 
pleural fluid. Most adhesions may be 
recognized in the standard stereoscopic 
films taken in maximum inspiration. How- 
ever, it has been my experience that greater 
information may be obtained in two single 
exposures, one taken in maximum inspira- 
tion and the other in minimum inspiration 
(Figs. 4 and 5). In this way many ad- 
hesions are brought to view that might not 
otherwise be seen. In addition, one may 
judge to some extent whether pulmonary 
tissue is present in the adhesion and thus 
give valuable advice to the surgeon con- 
templating internal pneumolysis. Orn- 
stein, of New York, advises the use of the 
lordotic position to demonstrate pleural 
adhesions that may be in the region of the 
apex. I have found this technic most satis- 
factory. On several occasions the technic 
of Haight and Peirce (5) in which oblique 
stereoscopic films are taken has been of 
value in accurately locating the adhesions. 
Such special technic pictures are advisable 
only in cases in which a detailed study is 
required and are not necessary as a routine 
procedure. 

It is the duty of the roentgenologist, 
after he has located and studied any pleural 
adhesions, to report their exact location 
and to state whether, in his opinion, they 
are likely to prevent a satisfactory collapse 
of the lung. Comparisons should be made 
to previous roentgenograms to determine 
if the adhesions are stretching. Pleural ad- 
hesions present a complication in 40 per 
cent of pneumothorax cases (6), and the 
cutting of these adhesions by the electric 
current under thoracoscopic control is one 
of the greatest advances in phthisiotherapy. 
By severing these adhesions the required 
degree of collapse can be secured and the 
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cavities which have resisted closure may 
now have their walls in apposition and 
their healing accelerated. The operation 
requires specialized training; the mortality 
is nil and the results are gratifying. Drash 
and Nicholls (7) report a satisfactory clini- 
cal collapse after operation in over 90 per 
cent of these patients. Following such op- 
erations it is necessary to examine the pa- 
tient daily for the formation of any pleural 
fluid, and to determine the extent of the 
collapse. For a short time following the 
operation, we have found that the air is 
often lost in a rapid manner, and refills of 
air must be given at shorter intervals. 
Lack of appreciation of these points will 
sometimes ruin the results of a perfectly 
performed operation. 

The formation of a pleural effusion occurs 
to some extent in most pneumothorax pa- 
tients at some time or other. The amount 
of fluid varies from a mere trace to massive 
quantities. About 20 per cent of our pa- 
tients have sufficient quantity to require 
attention. All patients who develop fluid 
that rises to one-half inch above the dome 
of the diaphragm are aspirated and the 
fluid replaced with air. In this way the 
pleural cavity is kept relatively dry and the 
position of the lung is at all times under 
observation. If the opposite procedure, 
1.e., to allow the fluid to accumulate until 
it gave symptoms and signs such as in- 
creased pulse and embarrassed respiration, 
is followed, the results are frequently un- 
fortunate in that the lung will ‘‘creep”’ out 
under the fluid to the chest wall, adhere, 
and an obliterating pleuritis will result. 
The dense shadow cast by the fluid pre- 
vents an accurate localization of the lung 
outline. Such dangers may be readily 
avoided by frequent aspiration and close 
observation under the fluoroscope and 
film. These repeated aspirations are never 
attended by a secondary infection if ordi- 
nary care is observed. These effusions 
have been attributed to the presence of 
tubercles on the pleura (and certainly effu- 
sions form more often in advanced cases), 
or to the tearing of small adhesions in the 
process of collapse. 
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Careful roentgenologic control and su- 
pervision will also detect any spread of the 
disease to the contralateral lung. This 
complication must be detected at the earli- 
est possible moment and it cannot be done 
by physical signs and symptoms (8). We 
no longer depend upon the stethoscope for 
an accurate estimation of any extension of 
the disease, and the full responsibility for 
this early detection falls on the roentgen- 
ologist. Mediastinal hernia is readily seen 
by the fluoroscope in the patient during 
full expiration. The use of the roentgeno- 
gram taken in maximum expiration will 
demonstrate any weakness of the mediasti- 
num. A moderate shifting of the mediasti- 
num is commonly found and should cause 
no undue alarm. However, there are a few 
patients in whom a marked bulging of 
herniation may occur at either of the two 
“weak’’ spots of the mediastinum. These 
areas are located first behind the sternum 
between the first and third ribs, and the 
second is posteriorly between the heart and 
the spinal column in the posterior mediasti- 
num. Involvement of the upper area is the 
one most commonly seen. These patients 
with a labile mediastinum sometime pre- 
sent quite a problem in attempting to secure 
a satisfactory collapse. It is occasionally 
impossible to apply sufficient intrapleural 
pressure to close cavities, and our pneumo- 
thorax treatment is very disappointing. 

There is one more complication which 
we, as roentgenologists, fortunately do not 
see, but which the clinician keeps con- 
stantly in mind. It is air embolism. 
Hamilton and Rothstein (9) believe this 
occurs one in every 500 to 1,000 treat- 
ments, while Matson (10) found a “gas 
embolism-pleural shock complex’’ 19 times 
in 20,000 insufflations, two of which were 
fatal. My own experience has been some- 
what more fortunate in that in over 12,000 
insufflations I have never observed this 
complication. A scrupulous observation of 
a careful technic is the best insurance 
against such a damage. 

Bilateral collapse has not been as promi- 
nent a subject as that of the standard type 
unilateral pneumothorax, partly because of 
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the greater probability of pleural adhesions 
interfering with a satisfactory collapse, and 
partly because of a fear of such complica- 
tions as spontaneous pneumothorax and 
pleural effusions. It is just in the past few 
years that we have attempted the bilateral 
collapse in all patients in whom we con- 
sidered it necessary. Thus, in the past 
year, we have attempted it in six pa- 
tients, one of whom had no free pleural 
space because of adhesions, while in another 
the collapse was insufficient and an at- 
tempt was made to increase it by internal 
pneumolysis. Unfortunately, a sponta- 
neous pneumothorax occurred which was 
followed by empyema, and the patient 
died. The remaining four have received 
marked beneficial results which in a sense 
may be considered as life-saving; of 
course, it is too soon to give a final opinion 
as to their condition. It is remarkable 
how comfortable and free from dyspnea a 
patient can be with each upper lobe under 
collapse. Such patients naturally require 
the greatest care and observation. Bilat- 
eral pneumothorax is impossible without 
the use of roentgenograms. We fluoroscope 
these patients before and after every refill 
of air and take a film every month. It is 
especially important to make this exposure 
in expiration so as to determine the maxi- 
mum degree of collapse obtained. 

Bilateral pneumothorax is indicated in 
the unilateral type of collapse in which a 
spread of the disease is noted in the con- 
tralateral lung. Bilateral collapse should 
be tried in those patients in whom we see a 
bilateral active tuberculosis involving each 
upper lobe, particularly if there is cavity 
formation. Hemoptysis is an indication if 
we know that the blood is coming from 
cavities on each side. Mattill and Kinsella 
(11), whose experience in this treatment is 
extensive. found no spontaneous pneumo 
thorax in their series of 90 cases, although 
a slow leak of air in accidental pneumo 
thorax was seen in 1, but no difficulty was 


encountered. About 40 per cent of their 


patients showed successful clinical results 
and about 25 per cent were partially suc 
cessful. 
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Occasionally we have recurrences of the 
disease in the contralateral lung after a 
one-sided pneumothorax has been estab- 
lished for two or three years. Sometimes 
it will occur several years after the pneumo- 
thorax has been discontinued, when the 
patient was apparently cured. Under such 
circumstances it is necessary to induce a 
collapse on the new side and if the pneumo- 
thorax is in existence on the original side it 
may have to be abandoned. The induction 
of this second pneumothorax is known as 
“alternating pneumothorax,”’ in distinction 
to the simultaneous pneumothorax on two 
sides, a'ready discussed. We have three 
such patients and the results in two have 
been excellent. One of them has been 
working for the past year and is in the best 
of health; the second has had his other 
pneumothorax for over a year and during 
this time he has been free from expectora- 
tion, fever, and has been of normal weight. 
His blood sedimentation has been consist- 
ently normal. As a precaution he will not 
be permitted to return to work for another 
year. The third patient, unfortunately 
has a slight expectoration which contains 
tubercle bacilli. She has been fever-free 
and is at her normal weight, but not able to 
work. 

The routine treatment of these patients 
necessitates the frequent use of the fluo- 
roscope. All patients should be fluoro- 
scoped once a week, and the frequency of 
refills judged in this way. Pneumothorax 
patients should have stereoscopic films 
made before the induction of the treatment 
and one month afterward. Films may be 
taken at intervals of two or three months 
for the first year of their treatment; during 
the second and third years of treatment 
films may be taken every four months un- 
less symptoms should suggest a shorter 
period. Blood sedimentation estimations 
done every two months throughout the 
treatment gives valuable information as to 
the degree of healing in the collapsed lung. 

Duration of Treatment.--While rest is 
considered the basis of all treatment of 
tuberculosis, many physicians lose sight of 
the fact that time is equally important. 
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Merely to rid the patient of all evidences of 
toxemia, to restore his weight and strength 
to normal, are not enough to effect a cure. 
In the therapy of tuberculosis there is a 
great temptation to consider the disease as 
“arrested”’ or “apparently cured’’ soon 
after he has been restored seemingly to 
normal health, and nowhere is this decep- 
tion more accepted than with the patient 
himself. The most difficult part of this 
treatment is not in restoring him to well- 
being, but in convincing him that the 
treatment of tuberculosis requires years and 
not months. 

Because of this it is generally agreed that 
the collapse should be maintained for a 


period of not less than three years. Some 
advocate from five to six years (12). One 


should always remember that just because 
the lung is well collapsed, the patient is not 
necessarily able to work. Unfortunately 
there has developed in recent years a care- 
less habit among physicians to permit exer- 
cise, usually in the form of work, during the 
period when the disease is still active. 
This tendency cannot be condemned too 
strongly. The disease can advance easily 
in the lung even if the lung be well col- 
lapsed, and unless we give the body the 
generalized rest that is so much required, 
we are courting grave risks. A good plan is 
to consider our pneumothorax patients as 
bed patients for the first six months. This 
does not necessarily mean a strict bed rest, 
but they should not be permitted any great 
exercise. Usually the patient is able to 
perform part-time work during the second 
year of treatment and full-time after that. 
Under collapse the roentgenogram ad- 
mittedly is of small value in determining 
the degree of healing, and the amount of 
exercise may be governed by the blood 
sedimentation rate. 

The re-expansion of the lung should be 
done just as carefully as the collapse. In 
those patients in whom there has been ex- 
tensive destruction by cavities, one should 
remember the danger of attempting to re- 
expand the lung too quickly. In_ these 
cases it is naturally impossible for the lung 
to completely hypertrophy by a compensa- 
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tory emphysema and refill the original 
space. The extensive degree of fibrosis 
that forms in the long period of collapse 
precludes such a possible expansion and as 
a result the mediastinum is drawn well to 
the affected side. Thus we will see some of 
the most extreme instances of mediastinal 
shift. In cases in which the mediastinum 
has become thickened and stiffened by the 
presence of a pleural exudate this shift is 
not noticed to nearly such a degree and, 
therefore, a high degree of tension is exerted 
on this fibrosis. Consequently, there is al- 
ways the possibility of reopening the well- 
fibrosed lesion. To lessen this danger we 
have sometimes employed a phrenic neu- 
rectomy which by releasing the diaphragm 
upward will lessen the space to which the 
lung must re-expand. During the period 
of re-expansion one sees a tendency for the 
formation of a moderate pleural effusion, 
which because of thickened pleura will not 
absorb and must be aspirated to facilitate 
the re-expansion of the lung. 

These remarks on pneumothorax therapy 
are intended to give the clinician’s view- 
point on the management of these patients 
and the relationship which is required of 
the roentgenologist. Numerous occasions 
will arise in which a thorough knowledge of 
the treatment will enable the roentgenol- 
ogist to give valuable advice and sugges- 
tions in the handling of these patients, and 
I thoroughly believe that he is just as much 
responsible and fully as much entitled to 
the credit that comes from a_ successful 
pneumothorax treatment. 
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THE X-RAY DEPARTMENT: A SOLUTION FOR HOSPITAL ADMINISTRATORS 
AND RADIOLOGISTS 


The Pacific Roentgen Club, with Raymond 
G. Taylor, M.D., Chairman, L. Henry Gar- 
land, M.D., Secretary, and R. R. Newell, 
M.D., Milton J. Geyman, M.D., and Lowell 
S. Goin, M.D., members of the Executive Com- 
mittee, is a wide-awake organization. Its 
members are constantly on the alert for con- 
structive suggestions concerning the specialty 
of radiology. Recently this Executive Com- 
mittee has outlined in the form of a brochure 
certain recommendations affecting the physician 
working in a hospital. 

This contribution merits attention and for 
that reason we are publishing it in its entirety. 
It is timely to consider certain impositions in- 
flicted upon the radiological profession. For 
instance, an increasing menace is the Hospital 
Group Insurance which is functioning at present 
in many cities. Each member pays twelve 
dollars a year in advance and for this sum is 
allowed a certain number of free days of hos- 
pitalization. In addition, the hospital gives a 
33'/s; per cent rebate on all roentgen-ray ex- 
aminations. The difference between the stand- 
ard charge and the 33'/; per cent is made good 
to the hospital by the insurance company, 
making it almost impossible for the private ro- 
entgenologist without hospital connections to 
compete with such service. On the other hand, 
an obstetrician, a gynecologist, or a surgeon 
may charge $50, $100, or $500 for an opera- 
tion to a member of this Hospital Group with- 
out having to take any reduction. The radi- 
ologist and the pathologist are the only two 
medical specialists affected. This explains 
clearly why medical organizations in many 
medical centers have not only approved it, 
but are substantially the beneficiary of such 
an arrangement. 


Introduction.—The hospital is an institution 
for the care of suffering humanity. As part of 
that care it has helped the medical profession to 
develop, often with great sacrifice, laboratory 
departments for the more thorough diagnosis 
and treatment of disease. The well-equipped 


hospital has contributed nobly to the present- 
day high standard of medical care in the 
United States. However, just as an efficient 
hospital depends for its operation upon an effi- 
cient administrator, so also does an efficient 
laboratory department depend for its operation 
on a competent and well-trained physician. 
The better the physician, the better the de- 
partment and the better the hospital. 

“The Problem.—It is generally recognized 
that a hospital does not desire to practise 
medicine; it has neither reason nor the legal 
right to do so. Unfortunately, some of us ap- 
pear to lose sight of the fact that radiology is 
as much a branch of medicine as is surgery or 
obstetrics. Radiological examinations or treat- 
ments are not really done by the hospital. 
They are done by the radiologist, but by reason 
of the equipment involved and the fact that 
radiology is one of the youngest branches of 
medicine, a paradoxical situation has developed 
whereby the hospital actually conducts the 
practice of radiology. However, many hospitals 
do realize that in providing for diagnostic or 
therapeutic services by a physician in such 
departments they do so as a matter of con- 
venience for the patient and not as an essential 
right. 

‘The practice of radiology in a hospital build- 
ing is exactly the same as in an office building. 
It is only because x-ray equipment is so bulky 
that it is necessary for this equipment to be 
duplicated in a hospital, in order that the 
radiologist may practise his specialty on those 
cases that are confined thereto. A physician 
specializing in radiology cannot carry his ap- 
paratus in a bag as can most other physicians, 
but his activities are the same in the hospital 
as in his office and his responsibility to the 
patient and the referring physician is just the 
same. 

“Tt is conceivable that a corporation owning 
and operating a medical office building could 
provide space and equipment for x-ray service. 
No one would grant that they have the ethical 
or legal right to employ a physician on a salary 
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or fee division basis to operate such a labora- 
tory. 

“It has been argued that hospitals can pro- 
vide x-ray services cheaper to the public than 
can x-ray specialists in their private offices and 
that, therefore, this benefit should be passed 
on to the public. There are only two ways in 
which a hospital can do this. First, it can ob- 
tain gifts or endowments of equipment, build- 
ings, space or operating expenses from philan- 
thropic citizens or crganizations for the pur- 
pose of using these on charity or near charity 
patients. They are not given for the purpose 
of reducing medical fees to patients able to pay. 
Radiological examinations and treatments are 
considered by organized medicine to be medical 
services, and, therefore, fees for such are medical 
fees. If gift equipment, et celera, is used for 
private patients, a proper charge (rental) for 
same should be collected. Second, it can cut 
the income of the medical man practising medi- 
cine in the hospital either by placing him on a 
low salary or a low percentage of the fees col- 
lected, or by having such a small professional 
staf that the cost is low but the services are 
p._.. In this case it is entering the practice of 
medicine and tending to lower the standards 
of medicine by attracting only men of poor 
capabilities or working those that they have 
so hard that they cannot render proper medical 
attention to the patients in the department. 

“The purpose of having an x-ray depart- 
ment in a hospital is to be able to provide the 
necessary equipment for a radiologist to render 
adequate service to the patients in that hospital. 
All too frequently, once the department is 
equipped, the hospital management feels that 
it has the right to offer the services of the staff 
radiologist to non-hospitalized patients as well. 
In so doing, it is directly entering the field of 
medicine outside its four walls. Being a cor- 
poration it is not bound by the ethical limita- 
tions of the private roentgenologist and often 
advertises its fee schedule or its equipment or 
even the attainments of its roentgenologist to 
the medical practitioners or to the lay public. 
Such practices constitute unfair competition 
and are not for the good of the patient, the 
doctor, or the hospital. 

“The whole problem has been crystallized 
in recent years by reason of legislative action 
taken by some hospitals to permit the sale of 
hospitalization insurance without the necessity 
of complying with certain details of standard 
insurance regulations now in force in the vari- 
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ous States. Until this happened and organized 
medicine was asked for its approval, only those 
deeply interested in medical economics and in 
hospital practice realized that hospitals were 
indeed indulging in the corporate practice of 
medicine. The whole problem may be settled 
in a trice if hospitals agree to practise hospitali- 
zation, and permit the practice of medicine 
(radiology) to stay in the hands of those licensed 
by law so to practise. 

“The Solution-How can a hospital ade- 
quately meet its responsibility of arranging for 
x-ray service for its patients? The obvious way 
is to proceed as it would in any other medical 
service. The executive medical staff should 
select the physician or physicians they desire 
as radiologists and appoint him or them on the 
hospital staff in the same manner as other 
physicians are appointed. He or they should 
then arrange with the hospital to lease the 
space and equipment, or the space alone, in 
which to practise his or their specialty. This 
leasing can be done in one of the following 
simple ways: 


“(1) Lease of the floor space alone, with a 
rental estimated as the average for an equiva- 
lent space in a medical building in the locality 
of the hospital. 

‘“(2) Lease of the floor space and equip- 
ment; in this case an additional rental will be 
paid which can be determined by the following: 
interest on capital investment; allowance for 
depreciation and obsolescence on equipment 
and on furniture and fixtures. In either of the 
above cases the radiologist should select his 
technical help and buy his own supplies be- 
cause the quality of the work he does is par- 
tially dependent on these two factors. 

(3) Rental could be estimated on the basis 
of a specific charge for each examination done. 
In essence, this is what is done in the surgical 
department where the patient pays a ‘rental’ 
for the operating room for his individual 
operation. Such a rental could be arrived at 
by including all of the charges mentioned above 
for a year and dividing it by the number of 
examinations done in that year. This would 
give a rental per examination basis. In actual 
practice this could be arranged on the basis of 
the average number of case visits per month. 

“(The difference between this and the rental 
based on a percentage of the gross collections 
is that in the former the rental is based on the 
actual cost of operation while in the latter it is 
based on the radiologist’s income.) 
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“The Advantages of this Plan to the Hospital.— 
What are the advantages of such a plan to the 
hospital? 


“(a) It puts the relation of the hospital and of 
certain members of its medical staff on an 
ethical and equitable basis, encouraging 
the selection of the radiologist solely on 
the basis of competence (unbiased by the 
percentage or salary to which he might 
agree). 

“(b) It removes the question of division of 
fees, practice of medicine by a corpora- 
tion, and so forth. 

“(c) It excludes the criticism that the hospital 
is competing with outside physicians in 
the field of diagnostic and therapeutic 
medicine. 

“(d) It insures a more competent type of 
radiological service without additional 
cost to the hospital. The radiological de- 
partment becomes increasingly a ‘feeder’ 
to the hospital because of the fact that a 
good radiologist builds up a clientele of 
his own and attracts not only good men 
in the profession to use the hospital, but 
also hospitalizes many treatment cases 
of his own. 

“(e) It removes from the hospital any question 
of suit for liability in connection with 
medical x-ray service and care. 

“(f) It provides what is said by one of the 
most eminent physicians in this country, 
to be the only permanent and satis- 
factory solution to the problem of 
hospital radiological work. 


“The Advantages of this Plan to the 
Physician.—Similarly, what are the advantages 
to the medical profession of such a plan? 


“(a) It places the appointment of the physi- 
cian-radiologist on the same ethical and 
legal professional basis as other individual 
doctors on the staff. 

“(b) It removes the question of division of 
fees. 

“(c) It stimulates the hospital radiologist to 
build up his practice on the proper basis, 
namely, that of personal skill and ability. 

“(d) It places the responsibility for the opera- 
tion of an efficient radiological practice 
where it should be placed, namely, with 
the physician. 

“(e) It tends to place the economic status of 





the radiologist on a level comparable 
with that of his fellow practitioners and 
consultants and thereby encourages bet- 
ter men to enter the field. 


“Federal and Municipal Hospitals —How 
about federal, state, and municipal hospitals? 
Since no fees are collected from patients in 
these hospitals for medical services, the prob- 
lem of hospital-physician relationship in regard 
to the private practice of medicine does not 
arise. If these hospitals or a university hos- 
pital does collect fees for medical services, then 
it is acting in contravention of the medical 
practice acts. In this connection a well-known 
writer has stated: 


ce 


A university has no authorization either 
by license or otherwise to enter into the prac- 
tice of medicine in any of its branches. When 
a university through its hospital receives money 
for the medical services of its staff physicians 
and appropriates that money to its own use, 
it has departed from its proper function and has 
entered the field of medical practice.’ 


“Summary.—To sum up, the following would 
be a simple solution for the problem: 

A lease type of arrangement. The radiolo- 
gist may rent space and equipment or space 
alone from the hospital, paying the latter a 
monthly sum therefor and billing the patient 
directly on his own bill head as do other 
physicians. 

If the hospital has certain obligations to do 
free work, then the radiologist should give his 
services free, the hospital defraying the actual 
basic cost of the procedures involved just as it 
defrays the basic cost of the free surgical and 
obstetrical department. 


“The specific details of lease-type arrange- 
ments between hospitals and radiologists can 
be found in the following institutions: 


Garfield Hospital, Washington, D. C. 

Good Samaritan Hospital, Los Angeles, 
Calif. 

Temple University Hospital, Philadelphia, 
Pa. 

Cottage Hospital, Santa Barbara, Calif. 

Queen of Angels Hospital, Los Angeles, 
Calif. 

University of Pennsylvania Hospital, Phila- 
delphia, Pa.” 























































THE TWENTY-SECOND ANNUAL 
MEETING 


The Twenty-second Annual Meeting of the 
Radiological Society of North America was 
recently held in the Netherland Plaza Hotel, 
Cincinnati, Ohio. Several hundred of the 
leading radiologists of this country were present 
and actively participated in its deliberations. 
The scientific sessions were well attended and 
liberal discussions followed many of the papers 
read. Of special significance was the interest 
manifested by the members at the Executive 
Sessions. This denoted a most healthy condi- 
tion and perhaps accounts for the Society now 
being larger and stronger than ever before. 

The afternoon clinics were unusually well 
attended, so much so that there were many 
who could not participate on account of the 
rooms being overcrowded. It may be well in 
the future for the Clinic Committee to keep 
this in mind and to make provision for larger 
rooms: There were eleven clinics held, each 
by an experienced radiologist who by his knowl- 
edge of the subject under consideration was 
able to impart to the audience valuable radio- 
logical information. 

One cannot say too much in regard to the 
high order of the scientific program. It con- 
tained enough variety to satisfy the scientific 
appetite of those of different tastes. The 
program contained 58 papers and 125 of those 
in attendance at the meeting participated in 
the program. 

Among the high lights of the meeting was 
Carman Night. Dr. Thomas A. Burcham, 
President of the Society, presided. He intro- 
duced Dr. Charles J. McDevitt, President of 
the Cincinnati Academy of Medicine, who on 
behalf of the Academy extended to the Radio- 
logical Society of North America a most hearty 
welcome to Cincinnati. The Carman Lecture 
was delivered this year by one of America’s 
foremost radiologists, Dr. James T. Case, who 
chose for his subject ‘“The Field of Roentgenol- 
ogy in the Diagnosis and Treatment of Colonic 
Disorders.”’ His splendid address was en- 
thusiastically received and will be remembered 
by his listeners for a very long time, as one of 
the most interesting and instructive lectures 
of its kind ever heard. 

The Scientific Exhibit Committee deserve 
commendation for the orderly arrangement of 
the scientific exhibit. The room was spacious, 
with wide aisles between the cases and view 
boxes, making it easy and comfortable to move 
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among the various exhibits. The view boxes, 
on the whole, were well illuminated, and each 
exhibit was clearly marked with the name of 
the exhibitors and an explanation of the type 
and kind of exhibit shown. To attempt to 
describe at length the scientific value of each 
would be too space-consuming. A day spent 
in a study of the various exhibits shown would 
profit any radiologist and could in effect serve 
as a sort of post-graduate education. It could 
well be named the Hall of Knowledge, for truly 
it represented the most modern progress and 
achievement of radiology. It is with great 
satisfaction that each year we notice an im- 
provement in this exhibit, not alone an increase 
of exhibitors but in the character of exhibits. 
This year there were 26 exhibits to be judged by 
a committee appointed to pass on them, with 
recommendations for a first, second, and third 
award. 

The tenseness of those in attendance, due to 
the seriousness of the many sessions, was re- 
laxed by two outstanding events, namely, the 
Stag Night (Over the Rhine) and the Annual 
Banquet. The program of the Stag Night was 
varied with amusing numbers. The German 
band made a hit with their characteristic uni- 
forms and make-up and with their splendid 
German music. The Annual Banquet was up 
to standard. It was especially well attended 
and afforded old friends the opportunity to 
meet one another and also the occasion to make 
new friends. 

Eighteen technical exhibitors displayed their 
modalities in a most effective manner. The 
latest improvements in the manufacture of x- 
ray apparatus, films, screens, radium appli- 
cators, chemical products, etc., were in evi- 
dence. This exhibit always attracts the inter- 
est of our members. There is perhaps no bet- 
ter way of showing the evolutionary changes in 
the manufacture of apparatus than displayed 
by the technical exhibitors. The painstaking 
interest of those representing different manu- 
facturers was appreciated and expression of 
satisfaction in this regard was heard from num- 
bers of those who inspected this exhibit. 

Much credit for the success of this meeting 
is due to the untiring efforts of our President, 
Dr. Thomas A. Burcham, President-elect Dr. 
John D. Camp, Secretary-Treasurer, Dr. 
Donald S. Childs, and the officers of the various 
committees. Outstanding among these was 
Dr. Howard P. Doub, Chairman of the Execu- 
tive Committee, who was chosen at this meet- 
ing to be President-elect and who will take office 
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BOOK REVIEWS Cos 


in December, 1937, and Dr. William J. 
Corcoran, who, with members of his committee, 
framed the emendation of our Constitution. 
Especial praise is due to the Local Arrange- 
ments Committee who overlooked nothing in 
making this one of our great meetings. 





COMMUNICATIONS 


NOTES OF CORRECTION 


After the November issue was on the press, 
the paper by Dr. E. J. Bertin, of Philadelphia, 
entitled ‘‘Pneumothorax in the Newborn: 
Review of Literature and Report of Seven 
Cases,’ was added to the Program of the 
Annual Meeting, at Cincinnati. 





Dr. H. Q. Woodard, of New York City, 
desires to say that the title of her paper in 
the October issue (page 463) should have 
read “The Effect of Roentgen Rays and 
Hydrogen Peroxide on Tissue Lipase.”’ 


To the Epiror: 

In my article, ‘“Mitosis during the Healing of 
X-ray Burns,’’ RapioLocy, August, 1936, 27, 
230-232, I have at this late day discovered 
that, due to my fault, not yours, Table I is 
headed ‘“‘No. Mitoses per 1,000 Cells,’ when it 
should be, as stated five lines above, ‘No. 
Mitoses per 10,000 Cells.”’ Will you please 
publish a correction note in a forthcoming 
issue? 

Yours truly, 
Joun A. CAMERON. 





IN MEMORIAM 


Word has just been received of the pass- 
ing of Dr. Willis F. Manges. RADIOLOGY 
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wishes to express the collective grief of its 
readers, many of whom were Dr. Manges’ 
close friends and sincere admirers. In the 
next issue it is our desire to publish a more 
extended tribute to Dr. Manges than is 
possible at this late date. 





BOOK REVIEW 


‘‘DIE BIOLOGISCHEN GRUNDLAGEN DER STRAH- 
LENBEHANDLUNG: EIN LEHRBUCH FUR 
STUDIERENDE UND ARZTE.” By Dr. med. 
habil. FRIEDRICH ELLINGER, vorm. Privat- 
dozent fiir Strahlenkunde an der Universitat 
Berlin, mit einem Geleitwort von Prof. Dr. 
phil. WALTER FRIEDRICH, Direktor des In- 
stitutes fiir Strahlenforschung der Universi- 
tat Berlin. Vol. 20 of ‘“Sonderbinde zur 
Strahlentherapie,”’ 255 pages, 78 illustra- 
tions. Urban & Schwarzenberg, Berlin, 
1935. Price, 13.5 RM. 


In this book Ellinger presents roentgen 
therapy from a pharmacologic approach since 
both roentgen rays and drugs are used in the 
treatment of disease. He regards radiation 
biology as a stepping stone to radiotherapy 
much as pharmacology is to the practice of 
medicine. His appeal is, therefore, more to 
the beginner in roentgen therapy and to the 
general man than it is to the specialist in 
radiotherapy. The effects of x-ray on both 
normal and pathologic tissue—as well as ill 
effects—are discussed in detail and very well 
illustrated. The radiologist will find in this 
book a welcome “refresher.’’ The subject 
matter as a whole is interesting and important 
to all medical men, because more and more 
roentgenology is invading their practice. El- 
linger is to be congratulated for bringing out 
this book, the like of which, in English, is sorely 
needed. 
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ABSTRACTS OF CURRENT LITERATURE 


THE KIDNEYS 


Rupture of the Kidney Following Pyelography. 
Louis H. Baretz. Jour. Am. Med. Assn., March 21, 
1936, 106, 980-983. 

Three cases of rupture are reported, one in a patient 
with a calculus in a large pyonephrotic sac, one in a 
patient with an acute or subacute renal infection, and 
the third in a patient with a subsiding pelvic infection. 
Overdistention of the pelvis by pyelographic media 
will cause intrarenal extravasation, throwing into the 
venous circulation (pyelovenous backflow) not only 
the medium but also pus, blood, and, in infected cases, 
micro-organisms. 

The normal capacity of the renal pelvis is from 4 to 6 
cubic centimeters. An increase over this amount de- 
notes pyelectasis and injection of the pyelographic 
medium must proceed with caution. To determine the 
capacity of the pelvis, aspiration should be a routine 
procedure. It is particularly necessary to use caution 
in badly infected kidneys; under such conditions ex- 
cretory urography is indicated whenever possible 

CHARLES G. SUTHERLAND, M.B. (Tor.). 


The Prognosis in Renal Carcinoma and the Clinical 
and Pathologic Data Affecting It. William F. Braasch 
and Miles Griffin. Jour. Am. Med. Assn., April 18, 
1936, 106, 1343-1346. 

Malignant tumors of the kidney are subdivided into 
two groups: those which have their origin in the renal 
cortex and those which arise from the renal pelvis. 
Tumors of the renal cortex are of common occurrence. 
In routine studies of the kidney made at autopsy, some 
form of renal neoplasm is found in approximately 10 
per cent of adult subjects. Most of these tumors are 
small, varying in size from 1 to 2 mm. to several centi- 
meters. Their histologic structure is usually described 
as benign, nevertheless such tumors are potentially 
malignant. In some, a lack of cellular differentiation 
is found which makes them actually malignant. Some 
of these tumors may become quite large and the cells 
may acquire a malignant character without producing 
clinical manifestations. The histologic structure of 
renal neoplasms observed at operation is quite different 
and with but few exceptions they give definite evidence 
of malignancy. The prognosis in cases of carcinoma of 
the renal cortex is largely dependent on the degree of 
cellular differentiation, as suggested by Broders. The 
average post-operative length of life was found to be 
distinctly longer in patients with tumors of grades 1 
and 2, and only an occasional patient with a Grade 4 
tumor was alive five years after nephrectomy. Dura- 
tion of pre-operative symptoms was much longer in 
cases of tumors of grades 1 and 2, and the duration di- 
minished as the degree of malignancy increased. 

The most common form of cortical neoplasm ob- 
served is the adenocarcinoma, which is commonly called 
hypernephroma. Its gross appearance, color, appar- 
ently circumscribed localization, and the papillary ar- 
rangement of its cells are quite distinctive. Adeno- 
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carcinomas may further be distinguished by the mi- 
croscopic appearance of these cystoplasms, which may 
be clear or granular. The post-operative life of pa- 
tients whose tumors showed clear cells was distinctly 
longer than those of granular cell type. 

Alveolar carcinomas are frequently observed. The 
gross appearance of these tumors is quite different, and 
there is usually more diffuse involvement of the entire 
kidney. Microscopic examination shows that the 
character and arrangement of the cells are also different 
than in adenocarcinoma. The slow growth and mild 
symptoms which usually characterize hypernephromas 
are in contrast to the clinical data observed in cases of 
alveolar carcinoma. The post-operative length of life 
of patients with hypernephroma averages twice as 
long. 

The degree of fixation is apparently of greater prog- 
nostic importance than the size of the tumor. Meta- 
stasis occurs most frequently with renal tumors of the 
higher grades of malignancy and may be present with- 
out clinical evidence. Lymphatic extension is of fre- 
quent occurrence. Metastasis is found most often in 
the lungs, rather infrequently in the osseous system. 

Calcification of tissues in cases of renal adenocar- 
cinoma is a frequent occurrence and indicates a favor- 
able prognosis. 

The excretory urogram will give accurate information 
in a high percentage of cases and should be used rou- 
tinely in the study of abdominal tumors. 

Although clinical data suggest that suprarenal ele- 
ments may be included in some hypernephromas to 
account for the vascular manifestations such as hyper- 
tension and telangiectasis, neither clinical analysis of 
the tumors nor post-operative clinical data corroborate 
such an assumption. 

CHARLES G. SUTHERLAND, M.B. (Tor.). 


THE KNEE JOINT 


Fractures of the Patella: Results of Total and Partial 
Excisions of the Patella for Acute Fracture. William 
E. Blodgett and Robert D. Fairchild. Jour. Am. Med. 
Assn., June 20, 1936, 106, 2121-2125. 

Fractures of the patellar border without displace- 
ment, longitudinal fractures, certain stellate fractures 
and transverse or oblique cracks without displacement 
of the fragments were treated by a walking-iron cast 
to the mid-thigh and immobilized in extension for from 
six to eight weeks. Compound fractures were treated 
conservatively until infection had cleared and then 
sutured or excised. 

To obviate the difficulties encountered in the ma- 
jority of methods used for the open reduction of the 
patella, the method of subtotal resection of the patella 
or, when indicated, total excision of the patella was 
performed. It is imperative that the lateral and 
medial rents in the knee joint capsule be sutured. 
The results of the removal of the upper third, upper 
half, or upper two-thirds of the patella or, in fact, the 
whole patella, with suitable indications, would not be 
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productive of serious consequences. Interrupted su- 
tures are used throughout. 

Following operation a posterior mold or a cast is 
applied, to immobilize the knee in full extension. 

If the post-operative course is uneventful, passive 
motion is started on the ninth or tenth day and the 
patient is gotten out of bed. This is followed by pas- 
sive motion three times daily for five days and then ac- 
tive motion with the patient up and about on crutches. 
Weight bearing is started any time after two weeks 
following the operation. The patient leaves the hos- 
pital with a tight flannel bandage about the knee and 
crutches or cane to steady him rather than to take 
much of his weight. Patients can do light work within 
from six to eight weeks following operation. In the 
younger group of patients, heavy work can be done at 
the end of three months. 

CHARLES G. SUTHERLAND, M.B. (Tor.). 





Dislocations of the Knee Joint, with a Report of a 
Complete External Lateral Dislocation. H. Earle 
Conwell and R. H. Alldredge. Jour. Am. Med. Assn., 
April 11, 1936, 106, 1252-1256. 

Dislocations of the knee may be complete or incom- 
plete and may be caused by direct or indirect violence. 
Complete dislocations of the knee joint are extremely 
rare; incomplete dislocations more common. 
They are classified according to the relation of the upper 
end of the tibia to the lower end of the femur. The 
various types are: 

(1) Anterior (40 per cent), which occur when the 
knee is in full extension, either when direct violence is 
applied to the anterior lower end of the thigh, driving 
the femur backward, or when applied to the posterior 
upper end of the leg near the knee, driving the tibia for- 
ward. It may also occur by indirect violence, as when 
one is standing in a falling elevator. 

(2) Posterior (20 per cent) occurring while the knee 
is in flexion through direct violence on the anterior 
upper end of the leg near the knee. It may also occur 
through indirect violence, as occurs when one is run- 
ning and steps into a hole, the leg being fixed and the 
weight of the whole body being thrown forward on the 
knee. In all posterior dislocations the posterior crucial 
ligament is ruptured. 

(3) Lateral dislocations (20 per cent) are caused by 
forced adduction of the leg or by twisting of the leg on 
the thigh. It may be caused by direct violence against 
the external surface of the leg, high up, or against the 
inner side of the thigh, low down. 

(4) Medial dislocations (.7 per cent) in which the 
tibia is displaced medially by forced abduction of the 
leg or by direct violence against the external surface of 
the leg, high up, or against the inside of the thigh, low 
down. 

(5) Rotary dislocations are rare. They are usually 
caused by the leg being caught in a rotating wheel and 
rotated about its long axis. There are two types, out- 
ward or inward, according to the deviation of the toes. 

Roentgenograms usually prove the diagnosis. In 
uncomplicated cases, closed reduction should be done if 
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possible. When there is swelling in the popliteal space 
and an absence of pulsation in the dorsalis pedis and 
posterior tibial arteries, a ruptured popliteal artery 
should be suspected and exploration performed. Pro- 
longed mobilization (6 to 8 weeks) should be carried out. 
Weight-bearing with brace crutches, physical therapy, 
active motion, and hot baths should be continued over 
a long period of time. 

Prognosis as to life, in uncomplicated cases, is good. 
The end functional result varies; but in uncomplicated 
cases, if early and proper treatment is carried out, there 
should be a painless, stable knee with moderate and 
sometimes full motion. 

CHARLES G. SUTHERLAND, M.B. (Tor.). 


THE LIVER 


The Roentgenological Diagnosis of Abscess on the 
Concave Surface of the Liver. J. M. Miles. Am. 
Jour. Roentgenol. and Rad. Ther., January, 1936, 35, 
65-69. 

Abscess of the left lobe of the liver causes no dia- 
phragmatic change but rather an epigastric tumor press- 
ing on the lesser curvature of the stomach. Symptoms 
vary. Temperature and leukocytosis may or may not 
be present. Loss of weight may be considerable. 

S. M. Atkins, M.D. 


THE LUNGS 


the Lungs. R. 
Rontgenstrahlen, 


Branching Bone Formations in 
Janker. Fortschr. a. d. Geb. d. 
June, 1936, 53, 840-860. 

This is a report of five cases, three of which showed 
monolateral, two bilateral, ramifying bone formations 
in the lungs. There is a detailed autopsy report on 
one case, and four exclusively roentgenologic diagnoses 
based upon rather opaque branchings and network-like 
shadows in the pulmonary tissue. Included in this 
paper is a detailed review of 34 additional cases from 
the literature. 

This branching form of bone formation in the lungs 
appears to be etiologically quite different from the 
tuberous or nodular form. The average age of the 
patients under consideration here is above 60 years; 
very few (12.82 per cent) showed cardiac lesions. A 
uniform clinical history could not be elicited. Occupa- 
tional disease had to be ruled out. Tuberculosis and 
bronchiectases were out of the question. Various 
authors assume various etiologic factors like meta- 
plasia following inflammatory processes, congenital 
malformation of tissue, scattered cellular foci, senile 
processes, and endarteritis obliterans. 

(In connection with this paper and one by the same 
author on Nodular Formations in the Lungs (next page), 
we should refer to a third one on the same subject by 
H. Salinger, Bone Formation in the Lungs, with 
Particular Attention to the Nodular Form, Fortschr, 
a. d. Geb. d. Réntgenstrahlen, September, 1932, 46, 
269-275. 

H. A. JARRE, M.D. 
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Nodular Bone Formations in the Lungs. R. Janker. 
Fortschr. a. d. Geb. d. R6ntgenstrahlen, March, 1936, 
53, 260-267. 

This is a report of two cases of nodular (tuberous) 
type of bone formation in the lungs, with a review of 
the literature comprising eight additional cases. In 
such cases one finds histologically multiple osseous 
casts of alveoli which are regarded in part as produced 
by inflammatory conditions, in part as the result of 
chronic passive congestion. Nearly all of these 
patients were relatively young individuals (average 
age well below 35 years of age). 

All showed cardiac lesions predominantly of the 
mitral type. For differential diagnosis one has to 
consider deposition of lime salts in tuberculous foci, 
calcifications following war gas poisoning and bronchio- 
litis obliterans, mycoses, pneumoconiosis, gumma. 
The etiology remains uncertain. 

H. A. JARRE, M.D. 


PNEUMOCONIOSIS 


Pathologic Interpretations of Roentgenologic Shad- 
ows in Pneumoconiosis. Henry C. Sweany. Jour. 
Am. Med. Assn., June 6, 1936, 106, 1959-1965. 

Roentgenology should be ranked first for the most 
accurate qualitative and quantitative measures of 
tissue damage in the living patient. The author’s 
classification was based chiefly on the type of patho- 
logical change, combined with the causative agent. 
The principal features depend on the presence or ab- 
sence of specific fibrosis, the presence of lymphatic 
occlusion, or the presence of the toxic agent that causes 
irritation. It is: 

I. Coniofibrosis, including: (1) silicosis, (2)  silico- 
tuberculosis, (3) asbestosis and the like. 

II. Coniolymphstasis, including: (1) anthracosis, 
(2) siderosis and the like. 

III. Coniotoxicosis, including: (1) protein sensiti- 
zation, (2) direct irritation and other causes. 

IV. Mixed processes: (1) anthracosilicosis, (2) sidero- 
silicosis, (3) anthracosilico-tuberculosis and other con- 
ditions. 

In a series of cases antemortem histories and roent- 
genograms are correlated with postmortem findings. 

CHARLES G. SUTHERLAND, M.B. (Tor.). 


THE SPINE 


Arthritic Spurs of the Cervical Spine as a Cause for 
Difficult Swallowing. Otto Spitzenberger. Réntgen- 
praxis, March, 1936, 8, 159, 160 

Large arthritic spurs on the anterior aspect of the 
cervical vertebra may at times be responsible for some 
difficulties in swallowing. In both of the cases de- 
scribed, very large spurs protruding for one centimeter 
anterior to the bodies of the third and fourth cervical 
vertebra caused a bulging of the posterior wall of the 
esophagus and were, in the author’s opinion, responsible 
for a moderate dysphagia. It seems that these out- 








growths may cause symptoms, especially in that posi- 
tion (normal epiglottic narrowing of the esophagus). 
H. W. HEFKE, M.D. 


THE STOMACH 


Gastric Carcinoma and Gastric Polyp. W. Holl- 
mann. Ro6ntgenpraxis, June, 1936, 8, 361-364. 
Konjetzny has stated that there is a definite relation- 
ship between carcinoma and benign polyp, and between 
benign polyp and gastritis. He, therefore, believes 
that the primary cause for most gastric cancers is a 
gastritis. This theory is not accepted by many pa- 
thologists. For the roentgenologist it is important to 
know that adenomatous polyp may degenerate into 
carcinomas (in 50 to 60 per cent, according to Doering 
and Wexelmann). The roentgenologic diagnosis of a 
benign tumor does not indicate medical treatment, 
but surgery. Two cases are described in which the 
roentgen diagnosis was benign tumor of the stomach. 
Both cases showed benign tumors, but also malignant 
degeneration in parts of them. Such cases ought all 
to be treated surgically, because beginning malignant 
degeneration may not be shown roentgenologically. 
H. W. Herke, M.D. 


Effect of Anoxemia on the Emptying Time of the 
Human Stomach: Influence of High Altitudes. Ed- 
ward J. Van Liere. Arch. Int. Med., July, 1936, 58, 
130-135. 

Anoxemia affects individuals who travel by airplane 
and those who vacation at high altitudes, as well as 
those who are afflicted with blood dyscrasias and pul- 
monary or circulatory disturbances. In these experi- 
ments the anoxemia was created by placing the patients 
in a cylindrical chamber which was gradually de- 
compressed. At a pressure of 560 mm. of mercury, 
corresponding to 8,000 feet altitude, two of three 
men showed a definite prolongation of gastric emptying 
time. The third man proved susceptible at a higher 
degree of anoxemia. One man was refractory at 515 
mm. of mercury (10,000 feet) but responded at +460 
mm. of mercury (14,000 feet). At the latter pressure 
each subject showed a definite prolongation of the 
emptying time of the stomach—in no case less than 
13.2 per cent of the normal time and in one case 
166.9 per cent of normal. 

E. M. Suesesta, M.D 


THE THYMUS 


The Thymoma and Thymic Hyperplasia in Myas- 
thenia Gravis, with Observations on the General 
Pathology. E. H. Norris. Am. Jour. Cancer, July, 
1936, 27, 421-433. 

The author summarizes as follows: 

Four cases of myasthenia gravis, with autopsies, 
are reported. In two of these a high degree of hyper- 
plasia of the thymus was observed; the other two 
showed no gross evidence of thymic involvement. 

Fifty per cent of the reported autopsied cases of 
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myasthenia gravis have shown some form of thymic 
involvement. 

Pathologic conditions which have been regarded as 
benign tumors of the thymus have been found in one- 
half of the cases of myasthenia gravis in which demon- 
strable changes in the thymus were recognized. Such 
cases I have interpreted as conditions of extreme 
epithelial hyperplasia. 

Pathologic conditions which have been regarded as 
instances of enlargement or persistence of the thymus 
have been found in one-half of the cases of myasthenia 
gravis in which demonstrable changes in the thymus 
were recognized. These I have interpreted as condi- 
tions of moderate epithelial hyperplasia. 

Hans A. JARRE, M.D. 


THE THYROID 


Goiters. 
1936, 8, 


The Roentgen Therapy of Non-toxic 
Rudolf Toéppner. Ré6ntgenpraxis, June, 
384-387. 

Roentgen therapy of benign goiters is usually con- 
sidered as promising very little: surgery is the treat- 
ment of choice. A few patients are treated because 
they refuse surgery or because surgery is definitely 
contra-indicated. 

During a period of ten years 71 non-toxic goiters 
were treated in Holfelder’s Institute at Frankfurt, 
Germany. Of the 71 cases, 41 were non-toxic sub- 
sternal goiters; others were soft diffuse goiters and 
others nodular goiters. A hard radiation (180 kv., 
0.5 mm. Cu) is used. The number of fields depends 
on the clinical findings. About 1,500 r are given, 
effective in the goiter, by two or more fields. The 
dosis is fractionated throughout two weeks. If after 
three months the desired benefit has not taken place, 
the same series might be repeated. Undesirable after- 
effects of roentgen therapy, as myxedema, exo- 
phthalmic goiter, adhesions, etc., were not observed. 
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Of the cases with substernal goiter reported, one-third 
was cured, one-half considerably improved, five cases 
showed no improvement. The best results were seen 
in the soft parenchymatous non-toxic goiters, next in 
the substernal goiters; on hard nodular goiters the 
x-ray treatments had no effect. 

H. W. HEFKE, M.D. 


VISCERA (TRANSPOSITION) 


Dextrocardia in Children. Henry A. Reisman. 
Ann. Int. Med., August, 1936, 10, 200-213. 

The author’s summary is as follows: 

Eight cases of dextrocardia are reported, three of 
which were discovered in a series of 11,253 roentgen 
rays of children’s chests. These eight cases were as 
follows: 1. A true mirror picture dextrocardia with 
situs inversus. 2. Dextrocardia secondary to con- 
genital eventration of the diaphragm. 3. Acquired 
dextrocardia secondary to pleuro-pericardial adhesions 
with non-tuberculous infiltration of the right lung. 4 
and 5. Two additional cases of true congenital mirror 
picture dextrocardia, one of which was associated with 
a patent interventricular septum, cyanosis and myo- 
cardial disease involving the bundle of His. 6. Dex- 
trocardia secondary to congenital diaphragmatic 
hernia. 7. Dextrocardia secondary to non-tuber- 
culous fibrosis and pleuro-pericardial adhesions in an 
adult, with autopsy findings. 8. Dextrocardia sec- 
ondary to empyema on the left side. 

A modified classification of dextrocardia is proposed: 
I. Congenital: 1. True mirror picture dextrocardia: 
(A) with situs inversus; (B) isolated congenital dextro- 
cardia without situs inversus. 2. Dextrocardia due 
to arrest of development. 3. Congenital dextro- 
cardia with acquired characteristics, as that secondary 
to congenital hernia, eventration or atelectasis. II. 
Acquired: 1. Dextrocardia developing after birth 
secondary to acquired conditions. 

H. A. JARRE, M.D. 
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i The terms “‘cancer’’ and “‘carcinoma’’ are used interchange- 
ably herein, but the term used by each author is preserved 
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Geiger-Miiller counters for locating radium and for measuring 
gamma-ray intensities, Use of, G. L. Locher and J. L. 
Weatherwax, Aug., 149. 


GENITO-URINARY TRACT 
Bladder function in spinal injury (ab.), K. H. Watkins, Oct., 


Morgan 
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Carcinoma of ge and poennate: Deep roentgen therapy 
of (ab. , A. Nisbet, July, 1 

Paws TB for study of biliary tract disease (ab.), 

A. Saralegui, Aug., 258. 
E nerustation of bladder as result of alkaline &y stitis (ab.), 
Letcher and N. M. Matheson, Sept., 

Extraneous shadows complicating urography, sate special 
reference to cage ied pills (ab.), A. Hartung and T. J. 
Wachowski, Oct., 

Intravenous nateuiey, Limitations of (ab.), 
Oct., 518. 

Kidney function in acute calculous obstruction of ureter: 
some observations of kidney and ureter function in acute 
calculous obstruction of ureter, based on excretory urog- 
raphy (ab.), L. F. Wilcox, Sept., 390. 

Prostate gland, Leiomyoma. of (ab.), F. 
Rhea, Nov., 639. 

Pyelographic contrast media into retroperitoneal connective 
tissues, Extravasation of (ab.), _ Heckmann, Aug., 258. 

Renal agenesis, Unilateral (ab.), Ainsworth, Sept., 390. 

Renal tuberculosis, Early poe RS and treatment of (ab.), 
K. Tzschirntsch, Nov., 648. 

Traumatic lesions of urinary tract, Diagnosis of, with special 
reference to value of excretory urography (ab.), F. O. 
Coe, Sept., 390. 

Urography, Intravenous and retrograde: comparative study 
(ab.), R. E. Cumming and G. E. Chittenden, Oct., 517. 


GOITER 


. D. Moore, 


S. Patch and L. J. 


Basedow’s disease, Radiation therapy in (ab.), L. Briill, 
B. van Pee, and P. Dumont, Nov., 646. 
Non-toxic goiter, Roentgen therapy of (ab.), R. Téppner, 
Dec., 758. 
GRENZ RAYS 


Radiobiologic studies on skin of Himalaja rabbit (ab.), 
O. Becker, Aug., 249. 


“GRIPPE” 
Pneumonia, Atypical (ab.), F. Kellne 


GYNECOLOGY AND ernst 

a a Some biological results of roentgen therapy of 
(ab.), A. Lambadaridés, Nov., 639. 

Hysterography as aid in diagnosis of abdominal pregnancy: 
report of case (ab.), J. P. Greenhill, Oct., 519. 

Obstetrics, Discussion on radiology in relation to (ab.), Oct. 
519. 

Ovarian function after heavy irradiation, Recrudescence of: 
two cases (ab.), G. Van S. Smith, Nov., 641 

Placenta previa, Roentgenologic diagnosis of (ab.), W. H. 
Ude and J, A. Urner, Oct., 520. 

Thorium dioxide sols as opaque media in roentgenography 
(ab.), T. O. Menees and J. D. Miller, Sept., 386. 


r, Nov., 633. 


HAIR 
Epilation by roentgen rays, Studies of late effects following, 
especially regarding mental development in children 
(ab.), T. Symann, Aug., 259. 
Epilation of scalp by roentgen rays (ab.), A. Proppe, Aug., 


HAND, DEFORMITIES 
“Madelung’s deformity,’’ Concerning genesis of (ab.), 
L. Beder and J. I. Heinismann, Aug., 252. 

HEAD 


Head and neck, Multiple malignancies of: three independent 
lesions in one patient, A. B. Friedman and M. G. Golden, 
Oct., 497. 
HEART 
Dextrocardia in children (ab.), H. A. Reisman, Dec., 758. 
Fluoroscope attachment for cross-section drawing and 
localization, with adaptation for radiography, M. 
Szabados, Dec., 689. 
Heart measurement, E. 
Nov., 521. 
Pulmonary artery of congenital eige. Dilatation of, L. A. 
Smith, P. Moenning, and G. S. Bond, Aug., 141 
HEMORRHAGE 
Benign uterine hemorrhage by irradiation, 
J. J. Quiney, Aug., 165. 
Cn _— with fatal hemorrhage in newborn 
nstadter ood E. Gettelman, Nov., 637 
HEPATOSPLENOGRA PH 
Hepatosplenography ath stabilized thorium dioxide sol: 
follow-up study of 200 patients examined over period of 
five years, W. M. Yater, L. S. Otel!, and H. H. Hussey, 


Oct., 391 
HEREDITY 
Heredity and radiation, M. Demerec, Aug., 217. 
HIP JOINT 
Femoral neck, Lateral roentgenography of, A. B. Ferguson 
and F. L. Liebolt, Dec., 704. 
Hip joint, Lateral roentgen- ray study of, L. 
Aug., 
Hip, Posterior dislocation of: soruiguumatoniie study in an- 
terior oblique view, C. K. Hsieh, Oct., 
Osteochondritis deformans juvenilis coxa (Legg-Calvé- 
ae 0 tal Case of bilateral, J. F. Elward and R. A. 


Newcomer and N. B. Newcomer, 


Treatment of, 


(ab.), 


J. Friedman, 


r, July, 63 
HISTORADIOGRAPHY 
Historadiography: new application of x-rays, P. Lamarque, 
Nov., 563. 
HODGKIN'S DISEASE. See Lymphogranuloma. 
Hospitals, radiology in x-ray department: solution for 
—- administrators and radiologists (ed.), Dec., 
HUMERUS 
Osteochondritis dissecans of capitellum of humerus, L. F. 
Miller, Aug., 237. 


HYDROGEN PEROXIDE 
—— rays and hydrogen peroxide, 
lipase, H. Q. Woodard, Oct., 463. 
HYPERPARATHYROIDISM. See Parathyroid, diseases. 
HYPOPHARYNX. See Pharynx. 


Effect of, on tissue 


ILEUS 
Small ge ag —~ Ny crreqeon y-id 
reactions, L. G. Cole and R. E. 
INFANTS 


Gastric ulcer with fata! 
R. H. Kunstadter and E. ¢ 

Lung, Roentgen aspects of 
Elward, Dec., 667. 

Pneumothorax in newborn (ab 
gen, Nov., 638. 

Pneumothorax in newborn: review of literature and report 
of 7 cases, E. J. Bertin, Nov., 584. 

T a in infancy and childhood, with npg ron 

»yrevention (ab.), J. W.S. Blacklock, Nov., 
INFRA- “RED RAYS 


Infra-red roentgen photograph, Simultaneous: method of 
obtaining photograph in total darkness, and radiograph, 
simultaneously, on same infra-red plate, L. C. Massopust, 
Dec., 663. 

INTESTINES 

Adenocarcinoma of jejunum (ab.), M. Weisz, Sept., 390. 

Calcified mesenteric lymph nodes, Observations on small 
intestinal physiology in presence of (ab.), R. Golden, Oct., 


lesions and accompanying 
Pound, Sept., 330 (331). 
hemorrhage in newborn (ab.), 
Gettelman, Nov., 637. 
congenital aplasia of, J. F. 


), J. van Ebbenhorst Tengber- 
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Colon, ee of: report of case (ab.), G. E. W. Hardy, 
Oct., 

Colonic poco a Diagnostic criteria of (ab.), C. Rosser, Sept., 
384. 


Colospasm: roentgen demonstration and differentiation, A. 
Galambos and W. Mittelmann, Nov., 549. 

Fluid levels, What does finding of, on flat films of abdomen 
mean? Contribution to differential diagnosis of intestinal 
obstruction (ab.), B. Becker, Sept., 388. 

Foodstufls, Effect of, on emptying of normal ae operated 
—~ ach and small intestinal pattern (ab.), 1. S. Ravdin, 

. P. Pendergrass, C. G. Johnston, and P. J. botox Sept., 
388 

Intestinal obstruction (ab.), L. R. Sante, Oct., 516. 

Intestinal obstruction, Diagnosis and treatment of (ab.), 
R. Goldhahn, Oct., 516 
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Intestinal obstruction due to amebiasis (ab.), A. Bassler, 
Oct., 515. 
— cystoides of intestine (ab.), E. Forfota, Aug., 
Small intestine—inflammatory lesions and angeoneying 
reactions, L. G. Cole and R. E. Pound, Sept., 
ISCHIAS. See Sciatica. 


JOINTS 

Knee, Pneumoradiography of: newer technic demonstrating 
its value in diagnosis of semilunar cartilage injury, H. T. 
Simon, A. S. Hamilton, C. L. Farrington, Nov., 533. 

JOINTS, diseases 
oe arthritis, Roentgenographic features of (ab.), 
Ferguson, Aug., 251. 
JURISPRUDENCE, medical 

Asbestosis: ere review of 71 cases, J. R. Shull, 
Sept., 279 (291). 

Lawsuits I have met, Some, and some lessons to be learned 
from them, ninth installment, I. S. Trostler, July, 80; 
tenth, Sept., 303; eleventh, Nov., 600. 

Tabetic arthropathy and accident (ab.), 
A. Selka, July, 127 


R. Kienbéck and 


KIDNEYS 
Kidney function in acute calculous obstruction of ureter: 
some observations of kidney and ureter function in acute 
calculous obstruction of ureter, based on excretory urog- 
raphy (ab.), L. F. Wilcox, Sept., 390. 
Kidney, Rupture of, following pyelography (ab.), L 
Baretz, Dec., 755. 
Renal adenoma (ab.), J. Carver, Nov., 632. 
Renal! agenesis, Unilateral (ab.), T. Ainsworth, Sept., 390. 
Renal carcinoma and clinical and pathologic data affecting 
it, Prognosis in (ab.), W. F. Braasch and M. Griffin, 
Dec., 755 
Renal tuberculosis, Early diagnosis and treatment of (ab.), 
K. Tzschirntsch, Nov., 648 
KLEIN TEST 
Carcinoma, Value of gg 
(ab.), W. Dieterich, Oct., 
KNEE JOINT 
Knee joint, Dislocations of, with report of complete external 
lateral dislocation (ab.), H. E. Conwell and R. H. All- 
dredge, Dec., 756. 
Patella, Fractures of: results of total and partial excisions 
of patella for acute fracture (ab.), W. E. Blodgett and 
R. D. Fairchild, Dec., 755. 
Pneumoradiography of knee: newer technic demonstrating 
its value in diagnosis of semilunar cartilage injury, H. T. 
Simon, A. S. Hamilton, and C. L. 
EKYPHOSIS. See under Spine. 


reaction in treatment of 


Farrington, Nov., 533. 


LARYNX, cancer 
Carcinoma of tonsil, pharynx, and larynx, Radium dosage 
and technic in (ab.), M. Cutler, July, 120. 
Cervical metastatic epidermoid carcinoma, Management of, 
W. Clarkson and A. Barker, Aug., 158. 
LENARD RAYS 


Ionization of air by Lenard rays, L. S. Taylor, Oct., 456. 
LEUKEMIA 
Lymphomatoid diseases so-called lymphoblastomas) 
ab., E. B. Krumbhaar, Nov., 6: 





Polycythemia and chronic leukemia, Practical application 


of general body exposure with roentgen rays in (ab.), M 
Sgalitzer, Nov., 632. ; : 
I eleroentgen therapy, Contribution to total (ab.), L 


Siciliano, Nov., 639. 
lymphatic : 
Leukemia, particularly ¢ good results obtained in lymphatic 
leukemia involving spleen only, Treatment and prognosis 
of (ab.), 1. Solomon, Nov., 632. 
Lymphatic. ee changes in face 
Nov., 6: 
LEUKOCYTE COUNT 
Gastro-intestinal allergy. IV. 
of specific diagnosis of allergens causing 


ab.), E. von Felsen- 


Leukopenic index as method 
peptic ulcer (ab.), 


L. P. Gay, Nov., 637. 
LIP, cancer 
Cancer of lip (ab.), A. Marin, Aug., 255 
LIPOMATOSIS 
Multiple symmetrical lipomatosis (ab.), J. K. Miller, Nov., 
64 
LIVER 


Hepatosplenography with stabilized thorium dioxide sol: 
follow-up study of 200 patients examined over period of 


five years, W. M. Yater, L. S. Otell, and H. H. Hussey, 
Oct., 391 , ; ? 
Liver, Roentgenological diagnosis of abscess on concave 


surface of (ab.), J. M. Miles, Dec., 756 7 
Liver tissue, Chemical changes of proteins in vivo during 
and after roentgen irradiation of (ab.), J. Heeren, Nov., 


LUNGS : 
Artificia] fixation of mediastinum supplementing closed 
intrapleural pneumonolysis in cavernous pulmonary tuber- 
culosis, Significance of x-ray contro! in, F. Baum, Sept., 
359. 


RADIOLOGY 









Asbestosis (ab.), A. J. Lanza, Nov., 635. 

Asbestosis, Pulmonary (ab.), Ww. Aiwens, Nov., 634. 

Asbestosis: roentgenologic review of 71 cases, J. R. Shull, 
Sept., 279. 

Bronchiectasis, Importance of early diagnosis in: clinical 
and roentgenologic study of 100 cases (ab.), J. T. Farrell, 
Jr., Sept., 

Carcinoma of lung, Primary: diagnostic study of 135 cases 
in four years (ab.), A. Arkin and D. H. Wagner, Nov., 635. 

Carcinoma of lung, Roentgen therapy of primary (ab.), 
L. Popovic, Nov., 633. 

Childhood intrathoracic tuberculosis, Casuistic contributions 
regarding appearance of secondary infiltration in course of 
(ab.), F. Lichtenhahn, Nov., ; 

Collapse of lung, Post- operative massive (ab.), J. 
Nov., 

Collapse therapy, Indications for (ab.), A. Heymer, July, 
117 


Meese, 


Cystic lung. Congenital: report of multiple cysts within 

accessory lobe (ab.), M. J. Thorpe, Nov., 633. 

* + See. Congenital (ab.) R. Pierret ‘and A. Breton, 

ov 

Hematogenous, disseminated (miliary) tuberculosis of lungs, 
with cure (ab.), C. Hegler and H. Holthusen, Nov., 648. 

Interlobar pleural effusions (ab.), B.F. Stivelman, Nov., 633. 

Lower lung line (ab.), E. Korol, July, 117. 

— Branching bone formations in (ab.), R. Jauker, Dec., 
75 

Lungs, Congenital cysts of (ab.), E. Freedman, Nov., 632. 

—— Nodular bone formations in (ab.), R. Janker, Dec., 
é 

Lung, Roentgen aspects of congenital aplasia of, J. F. 
Elward, Dec., 667. 

Medico-thorax—-new method of pneumothorax therapy 
(ab.), W. Miiller, Nov., 638. 

Pleural effusions, Three zones of simple (ab.), J. Kaunitz, 
Nov., 635. 

Pneumoconiosis, ae interpretations « of roentgenologic 
shadows in (ab.), H. C. Sweany, Dec., 75 

Pneumoconiosis, X-ray aspects of, L. H. Garland, July, 21. 

Pneumonia, Atypical (ab.), F. Kellner, Nov., 

Pulmonary lymphogranulomatosis, Few rare cases of (ab.), 
C. Gil, Nov., 635. 

Roentgenoscopy versus roentgenography of chest (ab.), 
A. Wernli-Haessig, Nov., 647 

Suppurative pulmonary processes, Serial bronchography in 
diagnosis of (ab.), P. L. Farifias, Aug., 249. 

Tuberculosis from point of view of prognosis, Use of x-rays 
in pulmonary (ab.), F. B. Trudeau, Nov., 647. 

Tuberculosis, Indirect fracture of rib in pulmonary (ab.), 
E. C. Richardson, Nov., 647. 

Tuberculosis in infancy and childhood, with special refer- 
ence to prevention (ab.), J. W. 5S. Blacklock, Nov., 647. 

collapse 

Pneumothorax in newborn (ab.), J. 
bergen, Nov. 

Pneumothorax in newborn: review of literature and report 
of 7 cases, E. J. Bertin, Nov., 584. 

Pneumothorax, Roentgenologic demonstration of pleuritic 
bands in (ab.), K. Hohenner, Nov., 638. 

Pneumothorax therapy in pulmonary tuberculosis, Increasing 
importance of (ab.), J. W. Cutler, Nov., 638. 

Spontaneous pneumothorax (ab.), E. Schott, July, 118. 

Tuberculosis, Pneumothorax treatment of: clinical and 
roentgenological evaluation, R. K. Childerhose, Dec., 74 

LYMPH NOD 

Calcified mesenteric lymph nodes: incidence and significance 
in routine roentgen examination of gastro-intestinal tract, 
S. Schechter, Oct., 485 

Calcified mesenteric lymph nodes, 
intes stinal physiology in presence of (ab.), R. 
Oct., 516 

Carcinoma of cervical lymph nodes, Radium in ee, 
of metastatic ode rmoid (ab.), D. Quick, July, 1 


van Ebbenhorst Teng- 


Observations on small 
Golden, 


LYMPHOGRANULO 
Lymphoblastoma, _ —— therapy of (ab.), R. Gaudu- 
cheau, Nov., 636 
Lymphogranulomatosis, Destructive doses in roentgen 


Ratkoczy, Nov., 636 
a ee ar gee Few rare cases of 
(ab.), C. Gil, Nov , 635 
L ymphogr: snulomatosis ing guinalis (Nicholas-Durand-Favre- 
sche disease), Roentgen therapy of (ab.), D. Negru, Nov., 
636 
Lymphomatoid diseases (so-called 
ab., EK. B. Krumbhaar, Nov., 636. 
Teleroentgen therapy, Contribution to 
Siciliano, Nov. 63' 
LYMPHOMATOID DISEASES 
Lymphomatoid diseases (so-called lymphoblastomas), ab., 
EK. B&B. Krumbhaar, Nov., 636. 


therapy of (ab.), N 
pulmonary 


lymphoblastomas), 


total (ab.), L. 


MADELUNG’S DEFORMITY. See under Wrist. 
MASTOID 

Mastoid area, Roentgenologic study of, F. 

Dec., 717 

MEDIASTINUM 

Artificial fixation of mediastinum supplementing closed intra- 
pleural pneumonolysis in cavernous pulmonary tuberculo- 
sis, Significance of x-ray control in, F. Baum, Sept., 359. 


L. Schumacher, 























MENINGES 
Comieetion, of brain cortex associated with hemangioma 
and meninges, E. Lachmann, July, 75 
MENTAL “DEVELO PM 
E pilation by roentgen rays, Studies of late effects following, 
oe, regarding mental development in children 


b.), T. Symann, Aug., 259. 
METABOLISM 
Metabolism of malignant tumors, Studies reganting effect 
of roentgen rays on (ab.), K. Inouye, July, 
METATARSU US 


ood s metatarsal disease, with case report, S. Hatchette, 


MICROCOLON 
Microcolon: two case reports, F. B. Stephenson, Oct., 494. 
MIGRAINE 
Small intestine—inflammatory lesions and accompanying 
reactions, L. G. Cole and R. E. Pound, Sept., 330 (332). 
Stomach during attack of migraine, Acute gastric dilatation 
of, J. Kaufman and I. Levine, Sept., 


L 
Milk, Irradiation of, by x-rays, R. C. Woods, Oct., 498. 
MITOSIS. See Cells, division. 
MOUTH, cancer 
ee metastatic epidermoid carcinoma, Management of, 
Clarkson and A. Barker, Aug., 158. 
Mucous MEMBRANE 
Desensitization of mucous membrane during protracted 
fractional goentaea therapy (ab.), R. Glauner, July, 124. 
MYASTHENIA GR 
Thymoma and thymic hyperplasia in myasthenia gravis, 
with observations on general pathology (ab.), E. H 
Norris, Dec., 757. 


NASOPHARYNX 
Malignant tumors of epipharynx (ab.), S. Salinger and S. J. 
Pearlman, Aug., 255. 
Tumor of epipharynx, Histologic control of roentgen images 
in case of (ab.), L. Kraus, Nov., 
NECK 
Head and neck, Multiple malignancies of: three independent 
lesions in one patient, A. B. Friedman and M. G. Golden. 
Oct., 497. 


OBITUARY 
Jerman, Ed. C., Oct., 509. 
Manges, Willis F., Dec., 753. 
Webb, J. A. H., Nov., 627. 
OINTMENTS 
Protective ointments for ultra-violet radiation and related 
principal problems, Studies of (ab.), J. M. Eder and L. 
Freund, July, 130 
OSTEITIS, deformans 
Paget’s disease (osteitis deformans), ab., A. B. Gutman and 
H. Kasabach, Aug., 252. 
OSTEITIS, fibrosa cystica 
Solitary osteitis fibrosa cystica, complicated by pathologic 
et and treated locally by roentgen rays, E. A. Pohle 
W. Paul, Aug., 241. 
OSTEOCHONDRITIS 
Osseous syphilis, Lag nee in early congenital: roent- 
genographic study (ab.), N. R. Ingraham, Jr., Nov., 645. 
OSTEOCHONDRITIS, deformans juvenilis 
Osteochondritis deformans juvenilis coxe (Legg-Calvé- 
—s disease), Case of bilateral, J. F. Elward and R. A, 
July, 63. 
OSTEOCHONDRITIS, dissecans 
a dissecans of capitellum of humerus, L. F. 
Miller, Aug., 237. 
OSTEOMYELITIS 
“er elitis, Roentgen therapy of (ab.), J. Palugyay, Nov., 


OVARIES 
Hypophysis, Some biological results of roentgen therapy 
of (ab.), A. Lambadaridés, Nov., 639. 
Ovarian function after heavy ne ag sang aa of: 
two cases (ab.), G. Van S. Smith, Nov. 
OXYCEPHALY 
Oxycephaly, with report of two cases in brother and sister 
(ab.), D. L. Klein and A. E. Childe, Sept., 386. 


PAIN 
Cobra toxin for pain relief, Experiment with (ab.), J. 
Seiler, Aug., 257. 
PANCREATITIS 
Small intestine —inflammatory lesions and accompanying 
reactions, L. G. Cole and R. E. Pound, Sept., 330 (333). 
PARATHYROID 
Parathyroid glands and diseases of bones (ab.), Oct., 513. 
diseases 
mupeeperethocehtnm: case report, KE. ‘T. Wentworth and 
Lingeman, Sept., 365. 
iccemae cee of palpebral tarsus, facial integument, and 
extremities of limbs associated with widespread osteo- 
periostosis: new syndrome (ab.), J. N. Roy, Sept., 382. 
PATELLA, fractures 
Patella, Fractures of: results of total and partial excisions 
of patella for acute fracture (ab.), W. E. Blodgett and 
R. D. Fairchild, Dec., 755. 
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PELVIS 
Average female pelvis, Distribution of radiation within, 
for different methods of applying radium to cervix, July, 

ie 


Carcinoma of cervix by means of exteriorization of small 
pelvis, Contribution to technic of radium therapy in 
(ab.), F. Daels, Nov., 640 

Planeogram: analysis and practical application, with es- 
— eee to mensuration of the pelvic inlet, J. Kauf- 

Dec., 732. 
PEPTIC ULCER’ 

Appendicitis, Roentgenologic study of 115 cases of ap- 
es for so-called chronic, M. Feldman, Dec., 
99 


Duodenal ulcer, Importance of anteroposterior film of 
duodenal buib for exact localization of (ab.), A. 
Fanardjian, July, 117. 

Gastric ulcers in region of cardia, Roentgen diagnosis of 
small (ab.), C. W. Lohmann, Nov., 637. 

—_ ic ulcer with fatal hemorrhage in newborn (ab.), 

H. Kunstadter and E. Gettelman, Nov., 

Gama intestinal allergy. IV. L eukopenic index as method 

= specific diagnosis of allergens causing peptic ulcer (ab.), 
P. Gay, Nov., 637 

Pyloric off-centering, radiologic sign of gastro-duodenal 
ulcer (ab.), A. Chapuy, Nov., 637. 

Stomach and duodenum, Roentgen therapy for ulcers of 
(ab.), R. K. Kruglikowa, M. L. Katscher, and M. L. 
Awiossor, Nov., 644. 

PERIOSTITIS 

Periostitis in children, Unusual, C. B. Rose, Aug., 131. 

PERITONEUM, tuberculosis 

Tuberculous peritonitis, Gamma-ray therapy of (ab.), O 
Chance, Nov., 641 

PHARYNX 

Pharynx, Roentgen therapy of hypertrophy and focal in- 
fection of lymphatic ring in (ab.), R. Torres-Carreras and 
P. B. Sola, Nov., 638 

cancer 

Carcinoma of hypopharynx, Roentgen therapy of (ab.), 
J. Juul and O. Strandberg, Oct., 513. 

Carcinoma of tonsil, pharynx, and lary ~*~ " eeues dosage 
and technic in (ab.), M. Cutler, July, 

Cervical metastatic epidermoid ea. , of, 
W. Clarkson goa A. Barker, Aug., 158. 

PICK’S SYNDROM 

ey disease, Roentgenological findings in: case report, 

A. Morton, Nov., 6 

PINEAL GLAND 

Gliomas seemgenmanraly considered, C. W. Schwartz, 
Oet., 

— Stn Study of effect of, on roentgenological meas- 

irements of pineal gland, W. W. Fray, Oct., 433. 

PITUITARY BODY 

Pituitary adenomas and differential diagnosis, }. T. Travers, 
Dec., 708. 

PLACENTA, previa 

ig ps previa, Roentgenologic diagnosis of (ab.), W. H. 

Ude and J. A. Urner, Oct., 520 

PLANEOGRAPHY 

Planeogram: analysis and practical application, with es- 
pecial = to mensuration of pelvic inlet, J. Kaufman, 


Dec., 7: 
can localization, and mensuration; ‘“‘standard 
opeh curves,’ J. Kaufman, Aug., 168 
PLEURIS 


pong Congenital cysts of (ab.), R. Pierret and A. Breton, 
Nov., 633. 
with effusion 
— pleural effusions (ab.), B. P. Stivelman, Nov., 


PNEUMATOCEPHALUS 
Fracture of temporal bone with air in ventricles, Case of 
(ab.), S. A. Ustel, Aug., 258 
PNEUMATOSIS CYSTOIDES 


Pneumatosis cystoides of intestine (ab.), E. Forfota, Aug., 


260 
PNEUMOCONIOSIS 
Asbestosis (ab.), A. J. Lanza, Nov., 635 
Asbestosis roentgenologic review of 71 cases, J. R. Shull, 
Sept., 279. 
Pneumoconiosis, Pathologic inte rpretations of roentgenologic 
shadows in (ab.), H. C. Sweany, Dec., 757 
Silicosis, ‘Tripoli as source of (ab.), C. P. MeCord, Nov., 
643. 
X-ray aspects of pneumoconiosis, L. H. Garland, July, 21. 
PNEUMON TA 
ypical pneumonia (ab.), F. Kellner, Nov., 633 
PNEUMOTHORAX 


Collapse therapy, Indications for (ab.), A. Heymer, July, 
17 


Lungs, Congenital cysts of ) , E. Freedman, Nov., 632 

Lung, Congenital cysts of (ab.) R. Pierret and A. Breton, 
Nov., 633 

Lung, Post-operative massive collapse of (ab.), J. Meese, 
Nov., 638 

Medico-thorax--new method of pneumothorax therapy 
(ab.), W. Miiller, Nov. 638 

Pneumothorax in newborn (ab.), J. van Ebbenhorst Teng- 
bergen, Nov., 638. 

Pneumothorax in newborn: review of literature and report 
of 7 cases, E. J. Bertin, Nov., 584 
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Pneumothorax, Roentgenologic demonstration of pleuritic 
bands in (ab.), K. Hohenner, Nov., 638. 

Pneumothorax therapy in pulmonary tuberculosis, Increas- 
ing importance of (ab.), J. W. Cutler, Nov., 

Pulmonary tuberculosis, Further contribution to roentgen 
therapy of (ab.), G. Cola and G. Grado, July, 1 

Spontaneous pneumothorax (ab.), E. Schott, Fey 118. 

Tuberculosis, Pneumothorax treatment of: clinical and 
roentgenological evaluation, R. K. Childerhose, Dec., 
741. 


Tuberculosis, Significance of x-ray control in artificial fixa- 
tion of mediastinum supplementing closed intrapleural 
patie in cavernous pulmonary, F. Baum, Sept., 


POLYCYTHEMIA 
Polycythemia and chronic leukemia, Practical application 
of general body exposure with roentgen rays in (ab.), 
M. Sgalitzer, Nov., 
Teleroentgen therapy, (ab.), L. 
Siciliano, Nov., 639 
PREGNANCY 
Encrustation of bladder as result of alkaline bed stitis (ab.), 
H. G. Letcher and N. M. Matheson, Sept., 
Hysterography as aid in diagnosis of sedeedied pregnancy: 
report of case (ab.), J. P. Greenhill, Oct., 519. 


‘Contribution to total 


Osseous syphilis, Lag phase in early congenital: Roent- 
(ab.), N. R. Ingraham, Jr., Nov., 
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PROSTATE 
Carcinoma of bladder and peottete. Deep roentgen therapy 
of (ab.), A. T. Nisbet, July, 1: 
Prostate gland, Leiomyoma of Gab, F. S. Patch and L. J. 
Rhea, Nov., 639. 
Prostate, Large leiomyoma of (ab.), T. M. Mimpriss, Nov., 
39. 


Prostatectomy with closure: addenda and some observa- 
tions (ab.), S. H. Harris, Nov., 639. 
PROSTATECTOMY 
aye ye with closure: addenda and some observa- 
tions (ab.), S. H. Harris, Nov., 639. 
eee hg 
Dise., €. B. Ward, Aug., 221, 222. 
Lead glasses and lead barium glasses, Absorption of x-rays 
by, G. Singer, July, 44. 
PROTEINS 
Chemical changes of proteins in vivo during and after roent- 
gen irradiation of liver tissue (ab.), J. Heeren, Nov., 632. 
PURPURA, hemorrhagica 
Roentgen-ray irradiation on platelet production in patients 
with essential thrombocytopenic purpura hemorrhagica, 
Effect of (ab.), S. R. Mettier, R. S. Stone, and K. Purvi- 
ance, Sept., 382. 
PYELOGRAPHY 
Extravasation of pyelographic contrast media into retro- 
peritoneal connective tissues (ab.), K. Heckmann, Aug., 


258. 

Intravenous urography, Limitations of (ab.), T. D. Moore, 
Oct., 518. 

Kidney, Rupture of, following pyelography (ab.), H. 
Baretz, Dec., 755. 


Renal tuberculosis, Early diagnosis and treatment of (ab.), 
K. Tzschirntsch, Nov., 648. 


Urography, Intravenous and_ retrograde: comparative 
study (ab.), R. E. Cumming and G. E. Chittenden, Oct., 
517. 
PYLORUS 


Pre-pyloric lesions, A. C. 
Singleton, Oct., 
Pyloric off- -centering, radiologic sign of gastro-duodenal ulcer 


(ab.), A. Chapuy, Nov., 637. 


Radiological findings in (ab.), 
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RADIATION 
Heredity and radiation, M. Demerec, Aug., 217. 
dosage 
— Symposium on Roentgen-ray Therapy, Aug., 221- 


Radiation dosage (ed.), John T. Murphy, July, 109. 
Radiation therapy, Problem of dosage in (ab.), R. Paterson, 


Nov., 639 
Radium therapy, Recent advances in (ab.), H. S. Souttar, 
July, 118. 


Skin, Rate of recovery of human, from effects of hard or soft 
roentgen rays or gamma rays, W.S. MacComb and E. H. 
Quimby, Aug., 196. 

effects 

Cell changes during roentgen irradiation, Observations of 

(ab.), J. Heeren, Aug., 249 
physics of 

Alpha particles, 
Scherrer, July, 1 

Ionization curve of mag tt alpha particle, Registration of 
(ab.), H. Alfven, July, 

RADIOLOGICAL SOCIETY. OF NORTH AMERICA, an- 
nual meeting 

Cincinnats, host city, Oct., 501. 

Preliminary program, Oct. 502. 

To _—— of North America, T. A. Burcham, Oct., 
500. 


ee of (ab.), R. Mercier and P. 


Announcements, Nov., 622. 
Report, Dec., 752. 
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RADIOLOGISTS 
hat Federal Housing Administration stands ready to do 
for (ed.), Sept., 374 
RADIOLOGY, practice of 
Plato and radiologists (ab.), T. Rees, Nov., 640. 
Whither radiology? Ed., Aug., 244. 
X-ray department: solution for hospital administrators and 


oa 


radiologists (ed.), Dec., 749. 
RADIOSENSITIVITY, chemical modification of 
Radiosensitivity, Modification of, by means of readily 
penetrating acids and bases (ab.), R. E. Zirkle, Nov., 639. 
RADIUM 
Apparatus for direct determination of radon in water and 
air (ab.), F. Behounek, Nov., 64 
Basedow’s disease, Radiation therapy in (ab.), L. 
B. van Pee, and P. Dumont, Nov., : 
Battery-operated Geiger-Miiller counter with new type of 
voltage supply, R. B. Taft, Nov., 616 
Biological measurement of gamma rays in‘ ‘equivalent roent- 
gens,’’ P. S. Henshaw and D. S. Francis, Nov., 5 
Bone tumors, Radiation therapy of, O. N. 


Briill, 


Silom. tee,, 


Breast cancer, What is best way in which to treat? G. 
Perry, Oct., 

Cancer of breast, Effect ." _ pre- ge etenien in 
primary operable (ab.), F. Adair, Aug., 

Cancer of lip (ab.), A. Marin, a 255. 

Cancer of uterus, Changes in blood of women with, after 
use of vaccine broth and radium and x-ray treatment (ab.) 
A. M. Bonanno, July, 130. 

Carcinoma of cervical lymph nodes, Radium in ?—ac of 
metastatic epidermoid (ab.), D. Quick, July, 119. 

Carcinoma of cervix by means of exteriorization of small 
—, Contribution to technic of radium therapy in 
(ab.) Daels, Nov., 640 

Piha ted of cervix from 1923 to 1934, Radium therapy of 
(ab.), J. W. F. H. Jansen, Nov., 

Carcinoma of esophagus treated with radium, Long freedom 
from symptoms in (ab.), S. Epstein, July, 120. 

Carcinoma of skin, with special reference to interstitial 
irradiation with platinum iridium needles, Radium dosage 
and technic in (ab.), H. N. Cole and J. R. Driver, July, 
119 

Carcinoma of tongue, Radium dosage and technic in (ab.), 
F. E. Simpson, July, 119 

Carcinoma of tonsil, pharynx, and larynx, Radium dosage 
and technic in (ab.), M. Cutler, July, 120. 

Carcinoma of vulva, Results of radiation therapy of (ab.), 
I. von K. Biiben, Aug., 257. 

Cervical metastatic epidermoid egg Management of, 
W. Clarkson and A. Barker, Aug., 

Cystic tumor of left cerebellar a wl and of anterior 
portion of vermis: post- oo recurrence—efficacious 
radium therapy (ab.), A. D’Emidio, July, 0% 

Detector for ionizing rays, “Small portable, J. E 
and R. J. Reeves, Nov., 617. 


Morgan 


Disc., G. Failla, Aug., 221. 
Disc., M. Friedman, Aug., 221. 
Disc., C. B. Ward, Aug., 222. 


Epipharynx, Malignant tumors of (ab.), S. Salinger, and S. 
Pearlman, Aug., 255. 

Epithelioma of ear lobe (ab.), S. Laborde and E. Via, July, 
120. 

Excitation of gamma rays by neutrons (Part II), ab., S. 
Kikuchi, K. Husimi, and H. Aoki, Nov., 640. 

Gamma rays, —— coefficients of hard (ab. ), W. 
Gentner, July, 120. 

Geiger-Miiller counters for locating radium and for measur- 
ing gamma-ray intensities, Use of, G. L. Locher and J. L. 
Weatherwax, Aug., 149. 

Hepatosplenography with stabilized thorium dioxide sol: 
follow-up study of 200 patients examined over period of 
five years, W. M. Yater, L. S. Otell, and H. H. Hussey, 


Oct., 391. 
Measurement of small quantities of radon (ab.), H. Garrigue, 
Nov., 641 


Mutations produced by roentgen rays and gamma rays of 
radium, Experiments on Drosophila melanogaster regard- 
ing influence of high frequency field and ether anesthesia 
on (ab.), A. Pickhan, N. W. Timofeeff-Ressovsky, and 
K. G. Zimmer, Oct., 513. 

Neoplasms of oral and upper respiratory tracts treated 
— roentgen therapy (ab.), W. Harris, July, 
123. 


Ovarian function after heavy irradiation, Recrudescence of: 
two cases (ab.), G. Van S. Smith, Nov., 641. 

Radiation within average female pelvis for different methods 
of applying radium to cervix, Distribution of, A. , 
Arneson, July 1 

Radio-active series, Lopoukhin, 
Nov., 641 

Radio-activity of atmosphere (ab.), G. Aliverti, Nov., 640. 

Radiotherapy (roentgen rays; radium), ab., A. U. Desjar- 
dins, July, 1 

Radium-bearing rocks to flowing water, Yield of emanation 
from (ab)., H. Mache and G. Markstein, Nov., 641. 

Radium content of rocks (ab.), W. D. Urry, Nov., 640. 

Radon content of radio-active waters to be used for thera- 
peutic purposes, Automatic apparatus for direct deter- 
mination of (ab.), F. Behounek, Nov., 641. 

Radium E., Half-life period of (ab.), A. Pompei, July, 121 


Properties of (ab.), E. 




















Radium emanation tubes, New method in << oe of 
highly concentrated (ab.), O. Werner, July, 120. 
Radium ig 4" a, and injuries in "ob, i & 
Kaplan, July, 120. 
Radium therapy be so-called cag rang epithelioma (ab.), 
W. Schloss and H. Smereker, July, 121. 
Radium therapy, Recent advances in ma. H. S. Souttar, 
July, 118 
Rectal carcinoma, Pre-operative radium <a of (ab.), 
H. Bowing and R. E. Fricke, July, 121. 
Skin, Rate of recovery of human, from effects of hard 
or soft roentgen rays or gamma rays, W. S. MacComb 
and E. H. Quimby, Aug., 196. 
Tongue, Malignant tumors of base of (ab.), J. and L. 
Ducuing, Nov., 646. 
—— peritonitis, Gamma-ray therapy of (ab.), 
Chance, Nov., 641. 
cna fibroid, indications and treatment ale in radia- 
tion therapy ‘of (ab.), G. Gambarow, Nov., 
Vagina and cervix, Roentgen therapy in dina car- 
cinoma of (ab.), F. Baclesse, Oct., 519. 
RECTORADIOGRAPHS 
Intrarectal radiography (method, apparatus, technic, indi- 
cation, and results), ab., B. Sabat, Nov., 
RECTUM 
Intrarectal radiography (method, apparatus, technic, indi- 
cation, and results), ab., B. Sabat, Nov., 642. 
Carcinoma of rectum surgicall exposed for external treat- 
ment, Roentgen therapy of (ab.), H. Chaoul, Nov., 642. 
a ge gt Pre-operative radium treatment of. (ab.), 
Bowing and R. E. Fricke, July, 121. 
RESPIRATORY TRACT 
Neoplasms of oral and upper respiratory tract treated by 
rotracted roentgen therap ee): W. Harris, July, 123. 
RETICULO- ENDOTHELIAL SYSTE 
Reticulocytes of white mouse Tiewine roentgen irradia- 
tion, Behavior of (ab.), H. Langendorff, Aug., 250 
RHEUMATISM 
a. +“ arthritis, Roentgenographic features of (ab.), 
ee ee Aug., 251. 
RHINOSCLEROM 
Rhinoscleroma, -" reatment of, with roentgen rays, G. Peter, 
6 Sept., 367. 


Pulmonary tuberculosis, Indirect fracture of rib in (ab.), 
E. C. Richardson, Nov., 
RICKETS 
og Multiple intracerebral foci of (ab.), W. 
er, Nov., 642. 
ROENTGEN RAYS, apparatus 
Cervical vertebra, Brace for transportation and handling 
of patients with injuries of (ab.), L. T. Wright, Oct., 512. 
Dental film-holder with centering device (ab.), W. Rettig, 
Sept., 382. 
Filter and shutter in superficial therapy, Simple device 
for remote control of (ab.), 5. Epstein, Aug., 25' 
Fluoroscope attachment for cross- section drawing and locali- 
zation, with adaptation for radiography, M. Szabados, 


Dec., 689. 
seiger- Miiller counters for locating +5 and for measur- 
ing gamma-ray intensities, Use of, G. L. Locher and J. L. 


Weatherwax, Aug., 149. 

Historadiography: new application of x-rays, P. Lamarque, 
Nov., 563. 

Mecapion in contact roentgen therapy, Dosimetry with 
(ab.), S. Strauss, Aug., 250. 

Radiation therapy through lattice with square holes: im- 
portance of “‘untreated interspace’ (ab.), B. Grynkraut 
and W. Sitkowski, Oct., 512 

Radiographs made on fluoroscope, R. G. Taylor, Nov., 615. 

Reproductions from x-ray films, Improved method for mak- 
ing, B. H. Nichols and J. C. Root, Sept., 362. 

daparenibans therapy apparatus, Further development in, 
T. Leucutia and K. E. Corrigan, Aug., 208; disc., 223, 225. 

X-ray generators, Radiation intensities of: some observa- 
tions during calibration of machines for therapy purposes, 
C. E. Nurnberger, Dec., 

burns and injuries 

Disc., M. Friedman, Aug., 221. 

Radiation dermatitis, Surgical treatment of chronic (ab.), 
S. Gordon, Sept., 

Radiodermatitis and its malignant complications, Treat- 
ment of (ab)., H. Bordier, Nov., 642. 

Roentgen injuries, Contribution to our knowledge of (ab.), 
H. Aretz, July, 121. 

X-ray burns, Mitosis during healing of, J, A. Cameron, 
Aug., 230; Dec., 753. 

diffraction studies 

X-ray diffraction studies of tendon and intestinal wall col- 
lagen, G. L. Clark and J. A. Schaad, Sept., 339. 

dosage 

Autolytic ferments in cancer tissue, Effect of roentgen rays 
of different wave lengths and intensity on (ab.), A. Farago, 
Aug., 259. 

Biological measurement of depth dosage with 165 kv, and 

650 kv. roentgen rays (ab.), P. S. Henshaw and D. S. 
Francis, July, 122. 

Biological roentgen, C. Packard, Aug., 191; disc., 228. 

Depth dose as measured by physical, and biological means, 
Influence of wave length on, P. S. Henshaw and D. S. 
Francis, Sept., 293. 

Disc., W. E., Costolow, Aug., 224. 
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Disc., R. L. Smith, Aug., 222. 

Disc., C. B. Ward, Aug., 221. 

Esophageal- -gastric carcinoma successfully treated by 
protracted fractional x-ray (six-year survival), S. M. 
Baum, July, 58. 

— voltage x-ray therapy, Some physical problems of, 

M. Exner, Aug., 186; disc., 227. 

dln skin from effects of hard or soft roentgen rays or 
gamma rays, Rate of recovery of, W. S. MacComb and 
E. H. Quimby, Aug., 196 

Meca ion in contact roentgen therapy, Dosimetry with (ab.), 
S. Strauss, Aug., 250. 

Planeography, localization, and ae “standard 
depth curves,”’ J. Kaufman, Aug., 

Roentgen treatment of malignancy ane filtration oe 
lent to 5 mm. copper (ab.), A. Merritt and R 
Rathbone, Aug., 256. 

Skin dose, Our changing concepts regarding, with some notes 

on production of epidermolysis (ab.), W. L. Mattick, 

July, 122. 


examination 


Acromioclavicular dislocation, Radiographic technic for, 
G. R. Pearson, Aug., 239. 

Adenocarcinoma of jejunum (ab). M. Weisz, Sept., 390. 

Air in hepatic ducts: x-ray sign of biliary fistula, R. A. 
Powers, Oct., 474. 

Appendicitis, Roentgenologic study of 115 cases of ap- 
pendectomy for so-called chronic, M. Feldman, Dec. 699. 

Arteriography of brain (ab.), H. _—— Aug., 251. 

Asbestosis (ab.), A. J. Lanza, Nov., 

Asbestosis, Pulmonary (ab.), W. hie, Nov., 634. 

Asbestosis: roentgenologic review of 71 cases, if R. Shull, 
Sept., 279. 

~~ function in spinal injury (ab.), K. H. Watkins, Oct., 

Bone tumors, Primary, in children, L. S. Goin and R. L. 
Carroll, Sept., 

Bone tumors, Some notes on diagnosis of (ab)., H. R. Sear, 
Aug., 252. 

Bronchiectasis, Importance of early diagnosis in: clinical 
and roentgenologic study of 100 cases (ab.), J. T. Farrell, 
Jr., Sept., 383 

Bronchography, Selective serial, for diagnosis of tuberculous 
changes of bronchi (ab.), P. L. Farifias, July, 128. 

Calcification of brain cortex associated with - ‘ccteaiaee 
of face and meninges, E. Lachmann, July, 7 

Calcified bodies in musculature of entire body, a case 
of, M. J. Lesoff and S. Shulman, Oct., 

Calcified mesenteric lymph nodes: incidence and significance 
in routine roentgen examination of gastro-intestinal tract, 
S. Schechter, Oct., 485, 

Calcified mesenteric lymph nodes, Observations on small 
oe physiology in presence of (ab)., R. Golden, 
Oct., 

Caneumane ‘of lung, Primary: diagnostic study of 135 cases 
in four years (ab)., A. Arkin and D. H. Wagner, Nov., 635. 

a leas change in fistula (ab.), H. Hellner, Sept., 


t. 

Cerebral surface, Experimental and clinical investigation 
concerning roentgenographic demonstration of (ab.), K 
Koshimizu, Aug., 258. 

Cerebral vessels, Visualization of, by direct intracarotid 
injection of thorium dioxide (thorotrast), J. Loman and 
A. Myerson, Sept., 385. 

Cervical vertebre, Brace for transportation and handling 
of patients with injuries of (ab.), L. T. Wright, Oct., 512. 

Changes in posture due to diseased ee discs 
and their relation to backache (ab.), Giintz, July, 125. 

Childhood intrathoracic tuberculosis, "Conauile contribu- 
tions regarding appearance of secondary infiltration in 
course of (ab.), F. Lichtenhahn, Nov., 646. 

oe sg tuberculosis, Pathology of (ab.), . R. Brown, 
July, 128. 

Ciiatalemastis for study of biliary tract disease (ab.), 
J. A. Saralegui, Aug., 258. 

Cholesteatoma (ab.), L. J. Friedman, July, 128. 

Cholecystography, Carbohydrate meal instead of fat meal 
in, J. L. Kestel, Dec., 

Chronic recurrent intussusception in adult associated with 
adenocarcinoma of cecum: case report, E. L. Shiflett 
and B. Kalayjian, July, 96. 

— — of: report of case (ab.), G. E. W. Hardy, 

ct., 517 
a cancer, Diagnostic criteria in (ab.), C. Rosser, Sept., 
4 


Colospasm: roentgen demonstration and differentiation, 
A. Galambos and W. Mittelmann, Nov., 549. 
Congenital we R. Viswanathan and R. Kesavas- 


wamy, Sept., 
Cystic lung, Congenital: report of multiple cysts within 
accessory lobe (ab.), M. J. Thorpe, Nov., 633. 


Cysts of lung, peruse (ab.), R. Pierret and A. Breton, 
Nov., 633. 

— ‘film. holder with centering device (ab.), W. Rettig, 

ept., 382. 

Dextrocardia in children (ab. ), H. A. Reisman, Dec., 758. 

Diverticulum of cardiac portion of stomach, Two cases of 
(ab.), Ledoux-Lebard, P. Hillemand, G. Calderon, and 
W. Aubrun, Nov., 645. 

Duodenal ulcer, Importance of anteroposterior film of duo- 
denal bulb for exact localization of (ab.), B. A. Fanardjian, 
July, 117. 
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Duodenum, Obstruction of third portion of, of unusual 
etiology: report of case, L. W. Baird and B. R. Kirklin, 
Aug., 235. 

Dystrophies of skeleton (ab.), J. F. Brailsford, Aug., 251. 

Echinococcus cyst of sternum, S. E. Sinberg, Dec., 736. 

Enlarged parietal foramina: report of additional family 
showing this anomaly, R. G. Alley, Ang, * 

ve humeri (tennis arm), ab Thomsen, Aug., 


Esophagus, Method of roentgen diagnosis of non-opaque 
—— bodies in (ab.), W. G. Scott and S. Moore, Sept., 





Esophagus, Roentgen therapy of carcinoma of (ab.), 
Bernstein, Oct., 

Eventration and hernia of diaphragm as penitent finding, 

.S. Newcomet and E. W. Spackman, July, 36 

Extraneous shadows complicating a: with special 
reference to a pills (ab.), A. Hartung and T. J. 
Wachowski, Oct., 

Femoral neck, Lateral eiiineeeaie of, A. B. Ferguson 
and F. L. Liebolt, Dec., 

Fluid levels, What does finding of, on flat films of abdomen 
mean? Contribution to differential diagnosis of in- 
testinal obstruction (ab.), B. Becker, Sept., 388. 

Foodstuffs, Effect of, on emptying of normal and operated 
stomach and small intestinal pattern (ab.), I. S. Ravdin, 
E. P. Pendergrass, C. G. Johnston, and P. J. Hodes, 
Sept., 388. 

tn of spine (ab.), S. T, Irwin, July, 126. 

Gastric carcinoma and gastric polyp (ab.), W. Hollmann, 
Dec., 757. 

Gastric diverticulum below cardia; problems of soieteote 
diagnosis (ab.), J. C. Roux and H. Béclére, Sept., 

Gastric polyp and anemia (ab.), J. Pinke, July, 126. 

Gastric ulcers in region of cardia, Roentgen diagnosis of 
small (ab.), C. W. Lohmann, Nov., 637. 

Giant ruge (localized hypertrophic gastritis) resembling 
carcinoma (ab.), J. L. Kantor, Nov., " 

Gliomas “‘_orerneed considered, C. W. Schwartz, 


Head and neck, Multiple malignancies of: three independent 

—s pA one patient, A. B. Friedman and M. G. Golden, 
t., < 

Heart measurements, E. Newcomer and N. B. Newcomer, 
Nov., 521. 

Hematogenous, disseminated (miliary) tuberculosis, with 
cure (ab.), C. Hegler and H. Holthusen, Nov., 64 

Hepatosplenography with stabilized thorium dioxide sol: 
follow-up study of 200 patients examined over period of 
five years, W. M. Yater, L. S. Otell, and H. H. Hussey, 
Oct., 391. 

Hip joint, Lateral roentgen-ray study of, L. J. Friedman, 
Aug., 240. 

Hip, Posterior dislocation of: roentgenographic study in 
anterior oblique view, C. K. Hsieh, Oct., 4 

Historadiography: new application of x-rays, P. Lamarque, 
Nov., 

Hyperparathyroidism: case report, E. T. Wentworth and 
L. R. Lingeman, Sept., 365. 

Hysterography as aid in diagnosis of abdominal pregnancy: 
report of case (ab.), J. P. Greenhill, Oct., 519. 

— pleural effusions (ab.), B. P. Stivelman, Nov., 
633. 


Intestinal obstruction (ab)., L. R. Sante, Oct., 516. 

Intestinal obstruction, Diagnosis and treatment of (ab.), 
R. Goldhahn, Oct., 516. 

Intestinal obstruction due to amebiasis (ab.), A. Bassler, 
Oct., 

Intramuscular lipoma: case report, S. Brown and A. Groll- 
man, Oct. 491. 

Intravenous urography, Limitations of (ab.), T. D. Moore, 
Oct., 518. 

Kidney function in acute calculous obstruction of ureter: 
some observations of kidney and ureter function in acute 
calculous obstruction of ureter, based on excretory urog- 
raphy (ab.), L. F. Wilcox, Sept., 390. 

Kidney, yee gt. following pyelography (ab.), L. H. 
Baretz, Dec., 

Knee joint, Didections of, with report of complete external 
lateral a (ab.), H. E. Conwell and R. H. All- 
dredge, Dec., 

Knee, Pacumoradiography of: newer technic snpeortentios 
its value in diagnosis of semilunar cartilage injury, H. 
Simon, A. S. Hamilton, C. L. Farrington, Nov., 533. 

KGhler’s . ere disease, with case report, S. Hatchette, 
Dec., 

Liver, ‘Recntquniesiont diagnosis of abscess on concave 
surface of (ab.), J. M. Miles, Dec., 756. 

Lower lung line (ab.), E. Korol, July, aay. 

Lungs, Branching bone formations in (ab.), R. Janker, Dec., 
756. 

Lungs, Congenital cysts of (ab.), E. Freedman, Nov., 632. 

Lung, Post-operative massive collapse of (ab.), J. Meese, 
Nov., 638. 

Lung, Roentgen aspects of congenital aplasia of, J. F. 
Elward, Dec., 667 

Leen ome. Few rare cases of pulmonary (ab.), 

Gil 635. 

Madelung’s deformity of wrist, with report of case, E. M. 
Claiborne and F. G. Kautz, Nov., 594. 

Malignant duodenal tumors, Roentgen diagnosis of (ab.), 

Z. von Hrabovszky, July, 128. 
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aigeeeld sae. Roentgenologic study of, F. L. Schumacher, 

ec., k 

Metabolic craniopathy (ab.), . nites. Sept., 386. 

Microcolon: two case reports, F B. Stephenson, Oct., 494. 

Mucocele of frontal sinus, with special reference to roent. 
% aspects and 3 ag S of four cases (ab.), A. Hartung and 

Wachowski, July, 1 

Muitiole cysticerci in ao (ab.), E. Schick, Aug., 258. 

Multiple specific nutritional deficiency disease in adult 
(ab.), R. L. Haden, Oct., 515. 

Obstetrics, Discussion on radiology in relation to (ab.), Oct., 


Osseous syphilis, Lag phase in early congenital: roentgeno- 
graphic study (ab.), N. R. Ingraham, Jr., Nov., 645 

Osteochondritis oF Meads juvenilis coxe (Legg-Calvé- 
Perthes eae. Case of bilateral, J. F. Elward and R. A. 
Bier, July, 63. 

Osteochondritis dissecans of capitellum of humerus, L. F. 
Miller, Aug., 237. 

Osteochondrosis-osteochondritis ischio-pubica, A. A, 
Zeitlin, Dec., 

Osteogenic sarcoma in two sisters, Concurrence of, E. A. 
Pohle, W. D. Stovall, and H. N. Boyer, Nov., 545. 

Oxycephaly, with report of two cases in brother and sister 
ab.), D. L. Klein and A. E. Childe, Sept., 386. 

Paget’s disease (osteitis deformans), ab., A. B. Gutman and 

Kasabach, Aug., 252. 

Parahypophyseal lesions, partes clinical and pathological, 
of (ab.), C. H. Frazier, Aug., 253. 

Parietal foramina, sd ielingy occurrence of enlarged: 
their diagnostic importance (ab.), O. H. P. Pepper and 
E. P. Pendergrass, Nov., 644. 

Periostitis in children, Unusual, C. B. Rose, Aug., 131. 

Pick’s disease, Roentgenological findings in: case report, 
S. A. Morton, Nov., 619. 

toe adenomas and differential diagnosis, J. T. Travers, 

ec 

Placenta previa, Rosstenertnds diagnosis of (ab.), W. H. 
Ude and J. A. Urner, Oct., 52 

Planeogram: Analysis ‘and seal application, with espe- 
= reference to mensuration of pelvic inlet, J. Kaufman, 

ec... 

Planeography, localization, and mensuration: “standard 
depth curves,” J. Kaufman, Aug., 16 

Pleural effusions, Three zones of simple (ab.), J. Kaunitz, 
Nov., 6 


Panmentaale cystoides of intestine (ab.), E. Forfota, Aug., 
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